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This reference manual contains the basic data on all 
“‘Eveready”’ batteries in production at the time of 
preparation. Since the characteristics of individual 
batteries are sometimes modified, manufacturers who 


are designing their product to use a particular bat- 
tery should contact the nearest Union Carbide Bat- 
tery Products Division Sales Office for verification 
of specifications. Manufacturers are urged to use the 
Battery Engineering Department's consulting service. 
(See inside back cover for Sales & Engineering offices.) 
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The assembly, organization, and editing of both 
the descriptive passages and detailed tables of an 
edition of a technical manual such as the Eveready 
Battery Engineering Data book obviously requires 
the efforts of many. It is not unusual in such an 
undertaking, however, that one individual must act 
as the catalyst, organizer, and leader in the effort. 


Through many editions of this book there has 
been one such individual guiding the efforts of those 
concerned to the completion of each publication. 
F.B. Pipal, Eveready’s Manager of Battery Engineering, 
has shown the perseverance and dedication to 
successfully guide its publication through the years, 
and it is to him that the Management of the 
Battery Products Division wishes to dedicate this 
1976 edition. 
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CHARGING OF PRIMARY BATTERIES 


IF “EVEREADY” PRIMARY BATTERIES ARE SUBJECTED TO ANY FORM 
OF RECHARGING ALL WARRANTIES, EXPRESS OR IMPLIED, INCLUDING 
BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY AND 
FITNESS FOR A PARTICULAR PURPOSE, ARE NULL AND VOID. NOTE 
THE DISCUSSION ON PAGES 27 AND 28. 


METAL-JACKETED BATTERIES 


[t is Important to note that some of the batteries listed in this book have metal 
jackets (see data sheets). Proper design of devices using these batteries should 
include electrical isolation of the battery jacket from the device circuitry, to 
prevent short circuit. 
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FOREWORD 


Ever since it appeared on the first commercial 
dry cell in 1890, the trade-mark ‘‘Eveready”’ 
has distinguished superior packaged power. 


Union Carbide manufactures the most complete 
dry battery line in the world. There are 
engineers ready to help you choose the right 
electrochemical source from these basic systems: 


Carbon-Zine (Primary) 

Alkaline-Manganese Dioxide 
(Primary) 
(Rechargeable) 

Nickel-Cadmium (Rechargeable) 

Mercuric Oxide (Primary) 

Silver Oxide (Primary) 

And others 


For additional information, or for consultation, 
contact the nearest Union Carbide Battery 
Products Division Office (See inside back cover 
for Sales and Engineering offices). 
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HOW TO USE THE DATA BOOK 


The assembly and presentation of dry battery data are at best cumbersome 
because of the many variables involved. Complete data on dry battery charac- 
teristics would occupy several large file cabinets and therefore economy and 
convenience dictate a compromise. 

The Table of Contents lists all major sections in this book. These are 
explained below: 


Index: “‘Eveready’’ Battery Number to Page Number 
Knowing the ‘‘Eveready” battery number, all data will be found on the page 
or pages listed. 


Key Factors in Battery Selection 
This section lists and discusses information that must be known before a battery 
can be properly selected for any application. 


Six Principal Types of Batteries and Characteristics 
This table presents the characteristics of carbon-zinc, zinc chloride, alkaline- 
manganese dioxide, mercuric oxide, silver oxide and nickel-cadmium batteries. 


Dry Batteries: Table of Characteristics and Applications 
This table shows characteristics and typical applications of six different types 
of dry batteries. 


Battery Terminology 


This section defines terms used in the descriptive discussions of the various 
types of dry batteries. 


Charging of Primary Batteries 
This writeup discusses the problems and hazards of attempting to charge 
(rejuvenate) primary batteries which are not designed to be recharged. 


Recommendations to Designers and Producers of Battery-Powered Equipment 
This writeup contains suggestions regarding the design of equipment and 
handling of batteries to insure satisfactory battery performance. 


Specification Listing: Carbon-Zinc Batteries 
All ‘“‘Eveready”’ Carbon-Zinc batteries are arranged in ascending voltage categories 


starting with 1.5 volts. Within any voltage category batteries are arranged in 
ascending order of capacity. Dimensions, cell makeup, weight, terminal sketches 
and other pertinent data are listed. This section also contains a limited amount 
of service data organized by cell type. The service data shown in the table 
for each cell apply to a mix which is utilized in a general purpose battery. 
Other formulations may be used in any given cell size. In these instances the 
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data in the table will still show the order of service life to be expected. In the 
full page treatment of active battery types the service life given applies 
specifically to each battery. 


Full Page Specifications 
All batteries are arranged by type, t.e. Carbon-Zinc, Alkaline-Manganese 
Dioxide, Nickel-Cadmium, Mercuric oxide and Silver oxide. Batteries within 
a type are arranged by voltage category, starting with single cells. Batteries 
within a voltage category are arranged in order of ascending service capacity. 
Data for Carbon-Zinc and most Alkaline-Manganese Dioxide batteries are in 
tabular form involving a wide choice of (1) drains within the capabilities of 
the cells (2) cut off voltages (3) discharge schedules. 

For drains not specifically listed, standard interpolation procedures may be 
used with reasonable accuracy. 


Alkaline-Manganese Dioxide Batteries 

Alkaline-Manganese Dioxide cells and batteries are organized in the same manner 
as Carbon-Zinc types. There are separate sections on primary and secondary 
(rechargeable) batteries. There is a section pertaining to the charging of 
Alkaline-Manganese Dioxide secondary batteries. 


Nickel-Cadmium Batteries 

Nickel-Cadmium cells and batteries are first arranged in a tabular specification 
listing in order of increasing cell capacity. Subsequent pages cover each nickel- 
cadmium cell and battery in detail, showing dimensional drawings, discharge 
characteristics at several current drains, capacity vs. discharge current, capacity 
vs. temperature, charge rates, and resistance and impedance. In addition, pulse 
discharge capabilities and, in some cases, terminal voltage vs. instantaneous 
load are indicated for high rate cells. Descriptive sections cover standard, high 
rate and fast charge cells and charging circuitry for each type. 


Mercuric Oxide Batteries 
Mercuric oxide cells and batteries are organized in the same manner as Carbon- 
Zinc types. 


Silver Oxide Batteries 

Silver oxide batteries are organized in the same manner as Carbon-Zinc types. 
Battery Charging 

This is a writeup covering Elementary Battery Charging-Theory and Practice and 
Experimental Charger Components & Circuits. 


Cross Reference 

The complete line of ‘‘Eveready”’ batteries is cross referenced with the type 
numbers of other dry battery manufacturers as well as the NEDA (National 
Electronic Distributors Association), IEC and military numbers. 


Sales Offices and Engineering Assistance 
See inside back cover for list of Sales Offices and points to which inquiries for 
technical assistance should be directed. 
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KEY FACTORS IN BATTERY SELECTION 


Selecting a battery can be as simple as buying a cell for a pen light—or as 
complicated as specifying a source of stored energy for a satellite trans- 
mitter. Although the many kinds of types of batteries may seem to make 
a proper choice difficult, the problem can be somewhat simplified by first 
outlining the application requirements and then matching a battery to the job. 

The preliminary information that must be available before a battery can be 
specified is listed here. Then, the discussion of the basic characteristics and 
features of various batteries in the following sections will indicate which one 
or ones are most suitable for the application. Unfortunately, the ideal charac- 
teristics cannot be found in any one battery design, nor can the characteristics 
of one battery always be compared directly with the features of another. There- 
fore, optimum performance of a battery in an application can usually be 
achieved best by meeting the critical needs of the application and subordinating 
the others. 

Before a battery can be specified, the minimum information that must be 
determined from the application is: 


1. Voltage 5. Service Temperatures 
2. Current Drain 6. Size and Weight 

3. Operating Schedule 7. Environment 

4. Service Life Required 8. Type of Terminals 


If the equipment will not operate below a certain critical voltage, this endpoint 
voltage should be specified. Both initial and operating current drains may need 
to be specified. This, along with the discharge schedule and the required 
service life, will determine the ampere-hour capacity for the battery. 

Service temperatures must be known because they will affect battery 
capacity or life, or both. If the battery will be stored for any period of time 
before use, the length of time and the temperature should also be indicated. 

Allowable size and weight will sometimes determine which battery is selected 
in spite of other requirements. A premium is usually paid for small size with high 
output capacity. Bulky and heavy batteries can be reliable as well as economical 
if their size can be accommodated. 

Shock or vibration may indicate the need for a rugged battery construction. 
Unusual rates of acceleration or high-altitude operation are also a part of the 
environmental considerations. Storage time and temperature under any of these 
conditions should be noted. 

The choice of secondary (rechargeable) systems may make possible and 
practical battery operated devices that can not be economically powered 
by primary batteries. 

Characteristics and typical applications of six different types of dry 
batteries are shown in the table on page 22. Dry battery terminology is 
listed on pages 23-25. 


SIX PRINCIPAL TYPES OF DRY 


Usual Name Carbon-Zinc (Zine Chloride) 


Electrochemical System Zinc-Manganese Dioxide Zinc-Manganese Dioxide 
(usually called Leclanche 
or Carbon-Zinc) 


Voltage Per Cell 
Negative Electrode 


Positive Electrode Manganese Dioxide Manganese Dioxide 


Electrolyte Aqueous solution of ammonium | Aqueous solution of zinc chloride 


chloride and zinc chloride 


Rechargeability (See pages 4, 27 and 28) Poor 


Number of Cycles 10-20 10-20 

ee as 

Overall Equations of Reaction 2MnO5+2NH,Cl+Zn —> 8Mn05+4Zn+ZnCio+9H50 > 
ZnClo‘2NH3tH,0+Mn5023 BMnOOHtZnNCl5-42ZnO0-5H50 


Typical Commercial Service Capacities 60mAh to 30 Ah Several hundred mAh to 9Ah 
Energy Density (Commerical): Watt- 20 

Hour/Lb. 

Energy Density (Commercial): Watt- 2 3 
Hour/Cubic Inch 


Practical Current Drain Rates: Pulse Yes 
Practical Current Drain Rates: High 100mA/square inch of zinc area | 150mA/square inch of zinc area 
(More Than 50mA) (“D" cell) (“D"’ cell) 


Practical Current Drain Rates: Low Yes Yes 

(Less Than 50mA) 

Discharge Curve (Shape) | Sloping sd 

Temperature Range: Storage —40°F to 120° —40°F to 160°F 
(—40°C to 48.9°C) (—40°C to 71.1°C) 


Temperature Range: Operating 20°F to 130°F O°F to 160°F 
(—6.7°C to 54.4°C) (~17.8°C to 71.1°C) 


Effect of Temperature on Service 
Capacity 


Poor low temperature Good low temperature relative 


to carbon-zinc 


Impedance 
Leakage Medium Under Abusive Low 
Conditions 


Gassing Higher than carbon-zinc 


Reliability (Lack of Duds; 95% 99% at 2 years 99% at 2 years 
Confidence Level) 


Cost: Initia Low to Medium 
(@) 


Ww 
“ ie — 


Features Low cost; variety of shapes and Service capacity at moderate to 
sizes high current drains greater than 
carbon-zinc; good leakage 
resistance; low temperature 
performance better than 
carbon-zinc 
Limitations Efficiency decreases at high 


current drains; poor low- 


temperature performance 
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BATTERIES AND AVERAGE CHARACTERISTICS 


Alkatine-Manganese Mercuric Oxide Silver Oxide Nickel-Cadmium 
Dioxide 


Zinc-Alkaline Zinc-Mercuric Zinc-Silver Nickel-Cadmium 
Manganese Dioxide Oxide Oxide 


: 1.5 (monovalent) 1.2 
Ceara 


Manganese Diox‘de Mercuric Oxide Monovalent Nickelic Hydroxide 
Silver Oxide 


Aqueous solution of Aqueous solution ot Aqueous solution of Aqueous solution of 
potassium hydroxide potassium hydroxide potassium hydroxide | potassium hydroxide 
or sodium hydroxide or sodium hydroxide 


Primary and Primary Primary Rechargeable 
Rechargeable 
50-6. Rechargeable Only 300-2000 


Approximately 100% Sealed, minimum of 140% 

of energy withdrawn of energy withdrawn 

2Zn+2KOH+3Mn05—— | Zn+KOH+2MnO5 == | ZntAgoOtKOH—» | Cd+t2NiOOH+KOH+2H,0 => 
2ZnO+2KOH+Mn404 ZnO+Mn503+KOH ZnO+2Ag+KOH Cd(OH)5+2Ni(OH)5+KOH 


Rechargeable Only 
Several hundred mAh 16mMAh to28Ah 35mAh to 210mAh Sealed: 20mAh to 4 Ah 
to 23Ah 


Primary: 30-45 Sealed: 12-16 


Yes e 

200mA/square inch of 8-10A 

zinc area (‘‘D”’ cell) 
[Sloping i Flat Flat 


es 
—40°F to 120°F —40°F to 140°F —40°F to 140°F —40°F to 140°F 
(—40°C to 48.9°C) (—40°C to 60°C) (—40°C to 60°C) (—40° C to 60°C) 


~20°F to 130°F 32°F to 130°F 32°F to 130°F Discharge: —4°F to 113°F 

(~28.9°C to 54.4°C) (0°C to 54.4°C) (0°C to 54.4°C) (—20°C to 45°C) 

Charge: B, BH & CH Types: 

32°F to 113°F (0°C to 45°C) 

Charge: CF type: 60°F to 113°F 
(15.6°C to 45°C) 


Good Good high temperature, Poor low Very good at low 

low temperature poor low temperature— temperature— temperature—poor at 
depends upon depends upon high temperature 
construction construction 


i. 


Low 
99% at 2 years 99% at 2 years 99% at 2 years 99% at 2 years 


Good 
[Medium Plus [High | High] High 


Pah one ” 


high power requirements 

High service capacity/ Moderately flat Excellent cycle life; flat voltage 
volume ratio; flat volt- voltage discharge discharge characteristic; good 
age discharge character- characteristics high- and low-temperature perfor- 
istic; good high tempera- mance; high resistance to shock 
ture performance and vibration; can be stored 
indefinitly in any charge state. 


High efficiency under 
moderate and high con- 
tinuous conditions; good 
low-temperature perfor- 
mance; low impedance 


Primary type expensive 
for low drains. Recharge- 
able-limited cycle life; 
voltage limited taper 
current charging 


High initial cost; only 
fair charge retention 


Poor low-temperature 
performance on some 
types 
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DRY BATTERIES 


VOLTS/ 
TYPE CELL* 
= 


(Zine Chloride) 
Alkaline- Primary 


Manganese and 
Dioxide Rechargeable 


Primary 1.35 
and 
1.4 


Mercuric 
Oxide 


E 


Nickel- 
Cadmium 


FEATURES 


Low cost, discharge characteristic falls gradually, 
variety of shapes and sizes. 


Good low temperature performance, discharge 
characteristic falls gradually, service capacity at 
moderate to high current drains greater than 
carbon-zinc. 


Good low temperature performance, discharge 
characteristic falls gradually, high efficiency under 
continuous or heavy-duty high-drain conditions. 
Under some conditions, will provide up to seven 
times service life of carbon-zinc cells. More expen- 
sive than carbon-zinc batteries, low impedance, 
several standard sizes. 


Excellent high-temperature performacne, relative- 
ly flat discharge characteristic. 


Flat discharge characteristic, fair low-temperature 
performance. 


Hermetically sealed, maintenance free, relatively 
flat discharge characteristic, good high and low- 


temperature performance, competitive in terms 


of cost per hour of use, high resistance to shock 
and vibration, button/cylindrical configurations, 
long life, low self-discharge rate, high effective 
capacitance. 


RECOMMENDED APPLICATIONS 


Radios, barricade flashers, telephone amplifiers, 
marine depth finders, toys, lighting systems, 
signaling circuits, novelties, flashlights, photo- 
flash guns, paging, laboratory instruments. 


Cassette players and recorders, calculators, motor 
driven toys, radios, clocks. 


Radios (particularly high current drain), bi- 
cycle lights and horns, shavers, electronic flash, 
lighting systems, movie cameras, radio controlled 
models, model plane ignition, toys, tape recorders, 
television sets, walkie-talkies, cassette players and 
recorders, calculators, motor driven toys, clocks, 
photoflash, heavy duty lighting, any high current 
drain, heavy discharge schedule use. 


Secondary voltage standard, television sets, radios, 
photoelectric exposure devices, walkie-talkies, 
paging, radiation detection, test equipment, hear- 
ing aids, transistorized equipment, electronic 
watches. 


Hearing aids, reference voltage source, photo- | 
electric exposure devices, instruments, electronic 
watches. 


Filters in d-c power supplies, portable hand tools 
and appliances, shavers, toothbrushes, photoflash 
equipment, dictating machines, movie cameras, in- 
struments, portable communication equipment, tape 
recorders, slide projectors, radios, television sets, 
satellites, gasoline engine starting, cassette players 
and recorders, calculators. 


*Higher voltages for batteries can be obtained by series connection of individual cells. 


TABLE B 


BATTERY TERMINOLOGY 


AMPERE - HOURS — Product of current in amperes, multiplied by time current 
is flowing. 
BATTERY — Correctly, a battery consists of two or more series or parallel - 
connected galvanic cells. Frequently, however, a single cell is 
called a battery. 


CAPACITY — Output capability over a period of time; expressed in ampere-hours. | 


CELL —A primary galvanic cell converts chemical energy directly into electric 
energy and consists of two electrodes of dissimilar material isolated from 
one another electronically, in a common ionically conductive electrolyte. 
The electrolyte may be solid or liquid, but usually is an aqueous salt 
solution. If the cell is of secondary, or rechargeable, variety, input 
electric energy can be converted to chemical energy and thus stored. 


CELL REVERSAL — Reversing of polarity of terminals of a cell in a multicell 
battery due to overdischarge. 


CHARGE, State of — Condition of a cell in terms of the capacity remaining in the 
cell. 


CHARGE RATE — The current at which a secondary cell or battery is charged. 
It is usually expressed as a function of the cell or battery’s 
Capacity. For example, the 10 hour charge rate of a 4 ampere- 
hour cell is c/10 = 4/10 = 0.4A = 400mA. 


CHARGING — Process of supplying electrical energy for conversion to stored 
chemical energy. 


CUTOFF VOLTAGE — Voltage at the end of useful discharge. Cell voltage below 
which the connected equipment will not operate or below 
which operation is not recommended. 


CYCLE — One sequence of charge and discharge. 


CYCLE LIFE — The total number of charge — discharge cycles provided until the 
battery is unable to perform satisfactorily. 


DEEP DISCHARGE — Withdrawal of all electrical energy to below the normal 
cutoff voltage before the cell or battery is recharged. 


DEPTH OF DISCHARGE — The percentage of rated capacity to which a cell or 
battery is discharged. 


DISCHARGE — Withdrawal of electrical energy from a cell or battery, usually to 
operate connected equipment. 
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DISCHARGE RATE — The current at which a cell or battery is discharged, 
usually expressed as a function of its rated capacity. 
For example, the 5 hour rate discharge of a 1.2 ampere- 
hour cell is c/5 = 1.2/5 = 0.24A = 240 mA. 


DRAIN — Withdrawal of current from a cell or battery. 


DRY — The electrolyte in a cell is immobilized, being either in the form of a 
paste or gel or absorbed in the separator material. 


ELECTRODE — Metal or metal oxide conducting body through which current 

enters or leaves cell. 

ELECTROLYTE — May be solid or liquid. Usually an aqueous salt solution 
that permits ionic conduction between positive and negative 
electrodes of cell. In some cases the electrolyte also takes part 
in chemical reaction in a cell. 

ENERGY — Output capability; ampere-hour capacity times average closed-circuit 

discharge voltage, expressed as watt-hours. 

ENERGY DENSITY — Ratio of cell energy to weight or volume (watt-hours per 

pound or watt-hours per cubic inch.) 

FLOAT CHARGING— Method of recharging in which a secondary cell is contin- 

uously connected to a constant-voltage supply that main- 
tains the cell in fully charged condition. 


HIGH - RATE DISCHARGE — Withdrawal of large currents for short intervals 
of time, usually at a rate that would completely 
discharge a cell or battery in less than 1 hour. 

IMPEDANCE — The total opposition that a battery offers to the flow of alternating 

current or any other varying current at a particular frequency. 
Impedance is a combination of resistance and reactance. 
INITIAL DRAIN — Current that a cell or battery supplies when first placed on load. 
INTERNAL RESISTANCE — Opposition to direct current flow within a cell, with 


the cell as source, causing a drop in closed circuit vol- 
tage proportional to the current drain from the cell. 


LOW - RATE DISCHARGE — Withdrawal of small currents for long periods of 
time, usually longer than 1 hour. 


OPEN - CIRCUIT VOLTAGE — The no load voltage of a cell or battery measured 
with a high resistance voltmeter. 


PRIMARY —A cell or battery designed to be used once and discarded, not 
designed to be recharged. 


RECHARGEABLE — Capable of being recharged; refers to secondary cells 
or batteries. 


SECONDARY — Cell or battery which can be recharged after being discharged 
under specified conditions of use. 


SELF - DISCHARGE RATE — The rate at which a primary or secondary cell or 
battery loses service capacity when standing idle. 


TRICKLE CHARGING — Method of recharging in which a secondary cell is 
either continuously or intermittently connected to a 
constant-current supply that maintains the cell in fully 
or near fully charged condition. 


WET — Indication that the liquid electrolyte in a cell is free-flowing. 


DRY BATTERIES 


Although the electrolyte for all batteries is basically a liquid, combination with 
various other ingredients can produce a gelatinous or semi-solid composition which 
effectively makes a battery ‘‘dry’’. Developments with this type of construction 
have resulted in dry batteries which can be recharged. 


Some types of batteries which still use the liquid electrolyte can also be classified 
as dry batteries. They are completely sealed to prevent leakage and can be operated 
in any position. They are generally rechargeable types which have overcome the 
necessity for venting by control of gas generation during the discharging 
and charging. 


The basic characteristics of batteries of five different types are presented in the 
following sections. These include carbon-zinc (with new heavy duty zinc chloride 
cells in this category), alkaline-manganese dioxide, silver oxide, mercuric oxide ard 
sealed nickel-cadmium. 
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CHARGING OF PRIMARY BATTERIES 


Home battery chargers which attempt rejuvenation of primary batteries are 
widely distributed and advertised. Also, some devices, usually radios, have 
a-c adapters which allow currents to pass through batteries in the charging 
direction. Advertisements for some home battery chargers claim that all types 
of batteries can be recharged (rejuvenated is a better term). These types 
include primary batteries which are not designed to be rechargeable — 
carbon-zinc, most alkaline-manganese dioxide, mercuric oxide and silver oxide. 
There are problems and hazards, however, that arise in the attempted rejuven- 
ation of primary batteries. 

It has been known for years that the Leclanché system carbon-zinc cell is 
rechargeable to some degree if the discharge and charge cycles are controlled 
with precision. On this matter the National Bureau of Standards (letter 
circular LC965 — see page 742) makes the following comments: 

“From time to time attention has been turned to the problem of re- 
charging dry cells. Although the dry cell is nominally considered a pri- 
mary battery it may be recharged for a limited number of cycles under 
certain conditions. 


1. The opening voltage on discharge should not be below 1.0 volt per 
cell when battery is removed from service for charging. 

2. The battery should be placed on charge very soon after removal 

from service. 

The ampere-hours of recharge should be 120%-180% of the discharge. 

4. Charging rate should be low enough to distribute recharge over 
12-16 hours. 

5. Cells must be put into service soon after charging as the recharged 
cells have poor shelf life. 


2 


Recharging of dry cells may be economically feasible only when quantities 
of dry cells are used under controlled conditions with a system of exchange 
of used cells for new ones already in practice, and with equipment available 
to provide direct current for charging. Such a system would not be practical 
for home use.” 

By reversing the flow of current through the battery, both the anode and 
the cathode can, with proper controls, be restored to a near-original condition 
through the process of electroplating. The efficiency of these replating oper- 
ations determines how useful the system is for rechargeable batteries. This 
efficiency is affected by: 1. electrolyte conductivity, 2. the nature of the 
reaction products, and 3. the type of battery separator that is used. 
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In the carbon-zine cells, zinc dissolves in the electrolyte during use and 
often forms reaction products in combination with the manganese dioxide. 
Upon recharging, the zinc ion must travel from the electrolyte and redeposit on 
the anode. To produce a smooth plating operation, it is necessary that a good 
portion of the original zinc remain intact and that current distribution with 
the cell be very uniform. Conditions existing in the ordinary dry cell quickly 
lead to uneveness in the plating after successive charge and discharge cycles. 
Zinc depositing more heavily in certain areas of the anode causes the formation 
of dendrites or tree-like growths which penetrate the separator, touch the 
cathode and cause internal short-circuiting of the battery. 

During discharge of the cathode, the manganese dioxide is reduced to one 
of the lower valent oxides. The reoxidation or “‘reforming’”’ of the manganese 
dioxide during recharge may not proceed smoothly if substantial insoluble 
reaction products prevent even distribution of the current within the cell. 

Deep discharge uses battery materials non-uniformly. The low conductivity 
of the electrolyte used in carbon-zinc batteries, when compared to those used 
in rechargeable systems, also limits the rate of discharge and the rate of charge 
acceptance to values that are lower than normally useful in rechargeable systems. 

Recharging cells of any chemical system which are not specifically designed 
for charging may be dangerous. Charging may also cause some leakage. Exces- 
sive amounts of gassing which may result from too high a value of charging 
current, may on rare occasions cause a tightly sealed cell to rupture, resulting 
in personal injury or damage to equipment. 

If new, unused primary cells are subject to charging currents, there is a pos- 
sibility of rupture due to the generation of hydrogen with resultant pressure 
buildup. If partially used cells are charged or overcharged, the seal may break, 
causing leakage and fast cell deterioration. 

Similarly, if one attempts to charge mercuric oxide or silver oxide primary 
batteries, the possibility exists of rupture or at least leakage. This is particular- 
ly true if cells are overcharged. 

There are, of course, dry batteries which may be recharged. Some of these, 
described in this manual, are nickel-cadmium and some types of alkaline- 
manganese dioxide. These types are specifically designed to be recharged 
and to provide, in some cases, many hundreds of charge-discharge cycles 
with normal use. 

With regard to the charging of primary batteries, note the disclaimer 
on page 4. 


RECOMMENDATIONS TO DESIGNERS AND PRODUCERS 
OF BATTERY-POWERED EQUIPMENT 


Present batteries are more powerful and last longer than ever before. 
Because many contain highly active chemical systems, the possibility exists 
that they will leak and in rare instances rupture if incorrectly used or incor- 
rectly inserted in battery operated devices. The following suggestions wil! help 
insure long, safe and satisfactory performance. 

Every precaution should be taken to ensure that batteries are properly 
installed by the customer. Equipment should be designed so that batteries may 
be inserted only in the correct position. Reversed cells can cause discharge of 
good cells and unsatisfactory performance of the device, or in some cases, 
leakage, and on rare occasions, rupture of the cell. Polarity markings should 
be clearly shown in or near the battery compartment. Instructions should 
indicate battery type, if important, and should recommend changing all 
batteries at one time with the preferred type. Instructions should be placed on 
the device in, on or next to the battery compartment and presented in a manner, 
including appropriate type size and suitable background, to assure easy reading 
by the user. 

Battery compartments should be accessible. The compartments should be 
large enough, and with proper contacts, to fit the range of battery configur- 
ations on the market. Where feasible, compartments should be constructed 
and located to minimize possible damage from leaking batteries. 

For toys or other equipment to be used by smali children, the battery 
compartment should be fitted with a tamper-proof door, and constructed to 
contain any battery leakage. 

Equipment should be designed to be consistent with battery capabilities. 
Where a special or heavy-duty battery is necessary or advisable, this should be 
specified in equipment instructions. 

Radio, cassette recorders, or other electronic equipment with dual option 
a-c battery operation should be designed so that primary batteries are not 
subject to charging while the set is Operating on a-c power or when the 
set is plugged into house current. Battery leakage in some cases and 
short life are the usual penalties; rupture may occur on rare occasions. 

Another design feature to be avoided is the use of batteries in series/ 
parallel array. Reversal of one cell when installed in a 4-cell hook-up will 
immediately subject another cell to charging by the remaining three-even 
through the equipment is not turned on. Such uncontrolled ‘charging’ 
will in some instances lead to leakage, in rare instances to rupture. 

Manufacturers who receive batteries shipped in bulk for assembly into 
battery-powered equipment should avoid jumbling these batteries during 
storage and use. Shorting and/or intercell charging is the likely result, using up 
battery power and inducing leakage. Heat generated by jumbling also may 
cause cell bulging and in some instances rupturing. 

Equipment should be designed to switch off after battery voltage has 
dropped below the functional limit of the device. This is especially true of 
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motor-operated or other equipment which leaves the battery on a virtual 
short circuit when it stops, which will very frequently lead to leakage and on 
rare occasions to rupture. 
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LECLANCHE DRY BATTERIES (CARBON-ZINC) 


General Features: Carbon-zinc batteries are available in a profusion of styles. 
For example, there are over a hundred styles in the ‘‘Eveready”’ line of bat- 
teries; they come in various voltages, shapes, and sizes, with many different 
terminal arrangements. 

The voltage of a carbon-zinc cell is 1.5 V. Present battery types are available 
in voltages ranging from 1.5 to 510 V. Cells and batteries may, of course, be 
connected in series to obtain higher voltages, in parallel to achieve greater 
service Capacity. 


The standard carbon-zinc Leclanche battery is expected to still be the 
most widely used system in the foreseeable future because of low cost 
and reliable performance. 


CONSTRUCTION 


The electrochemical system of the familiar Leclanché carbon-zinc battery uses a 
zinc anode, a manganese-dioxide cathode, and an electrolyte of ammonium 
chloride and zinc chloride dissolved in water. Powdered carbon is used in the 
depolarizing mix, usually in the form of acetylene black, to improve 
conductivity of the mix and to retain moisture. 

The standard carbon-zinc dry battery is considered a primary type, i.e. not 
designed for recharging. The basic cell is made in many shapes and sizes but 
two general categories exist. 

1. Round Cells — available as unit cells or in assembled batteries 
2. Flat Cells — available in multi-cell batteries only. 
The difference between the round and flat cells is mostly physical. The 
chemical ingredients are the same in both cases — carbon, depolarizing mix, 
separator, electrolyte and zinc. The “‘Mini-Max” flat cell utilizes these materials 
in a laminated structure while in the round cell they are arranged in a concentric 
fashion (see Figures 1, 2 & 3). 
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One Piece Metal Cover (+) Electrode Cap (+) 


Vent Washer — 
Paperboard 
Carbon 


Wax Ring Seal Electrode 


Electrode —Carbon Metal Cover 


Asphalt Seal Plastic 


Closure 
Support Washer — 
Polyethylene Coated 


ket— -————-———_>- 
sackel Paperboard 


Electrode 


Polyethylene Coated 1 Sealant 
Kraft & Polyester 
Fiim Label 
Mix — 
Manganese 
Dioxide, etc jacket Mix 
Paste— elie Poe | 
Flour, Starch, K re & 
Ammonium Chloride, Boeeeh 
Zinc Chloride Can—Zinc Film Label 


Separator 


Star Bottom— Cup 


Cup—Kraft Paper Yo Su f seme eae 


Bottom (-} . 
Tin Plated Steel Meta! Bottom (—) 


FIGURE 1 — CROSS SECTION FIGURE 2 — CROSS SECTION 
OF STANDARD ROUND CELL (SIZE ‘’D’’) OF ZINC CHLORIDE CELL (SIZE ‘“‘D”) 


The rod in the center of the round cell in Figure 1 is carbon and functions 
as a current collector. 


ZINC CHLORIDE CELLS 


The zinc chloride cell is a special modification of the familiar carbon-zinc cell. 
Zinc chloride cells are very similar to the traditional carbon-zinc Leclanche cells 
but differ principally in the electrolyte system. The electrolyte in a zinc 
chloride cell contains only zinc chloride while in a Leclanche cell the electro- 
lyte contains a saturated solution of ammonium chloride in addition to zinc 
chloride. The ommission of ammonium chloride improves the electrochemistry 
of the cells but increases the importance of the cell seal. Zinc chloride cells, 
therefore, have either a new type of seal not previously used in carbon-zinc 
cells or an improved conventional seal so that their shelf life is equivalent 
to that of Leclanche cells. 

Electrode blocking by reaction products and electrode polarization at high 
current densities are minimized by the more uniform and higher diffusion rates 
that exist in an electrolyte that contains only zinc chloride. Because of their 
ability to operate at high electrode efficiencies, the useful current output of zinc 
chloride cells is usually higher than that of Leclanché cells and zinc chloride 
cells will operate at high current drains for a considerably longer time 
than Leclanche cells of the same size. In addition, the voltage level under 
load holds up longer. 

Because of the electrochemical reactions that occur in the cell during use, 
water in the cell is consumed (by a reaction product which is an oxide 
compound) along with the electrochemically active materials, so that the cell 
is almost dry at the end of its useful life. 


A cross section view of a “D” size zinc chloride cell is shown in figure 2. 
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Elastic Envelope 


Carbon Coating 
Zinc 

Liner 
Separator 


FIGURE 3 — CROSS SECTION OF “MINI-MAX” FLAT CELL 


In flat cells, carbon is coated on a zinc plate to form a duplex electrode — a 
combination of the zinc of one cell and the carbon of the adjacent one. The 
“Mini-Max”’ cell (Figure3), contains no expansion chambers or carbon rod as 
does the round cell. This increases the amount of depolarizing mix available per 
unit cell volume and therefore the energy content. In addition the flat cell, 
because of its rectangular form, reduces waste space in assembled batteries. The 
energy to volume ratio of a battery utilizing round cells is inherently poor 
because of the voids occurring between cells. These two factors account for an 
energy to volume improvement of nearly 100% for ‘’Mini-Max”’ cells compared 
to round cell assemblies 


PERFORMANCE 


The closed-circuit or working voltage of a carbon-zinc cell falls gradually as it is 
discharged, Fig. 4. The service hours delivered are greater as the cutoff or 
endpoint voltage is lower. 
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WORKING VOLTAGE 


HOURS SERVICE 


FIGURE 4 — VOLTAGE DISCHARGE CHARACTERISTICS OF CARBON-ZINC SIZE 
“D"” CELL DISCHARGED 2 HOURS PER DAY AT 70°F (21.1°C). 
(FIXED RESISTANCE LOAD) 


Typical cutoff voltages range from 0.65 to 1.1 V per 1.5 V cell, depending upon 
the application. The cutoff voltage should be made as low as possible so as to use 
the available energy in the battery. This is sometimes done, if the equipment can 
tolerate it without causing failure, and, depending upon the character of the load, 
by using a slightly higher voltage battery than the application normally requires. 
The cutoff voltage per cell is then lower and more efficient use of the battery 
can be achieved. 

The service capacity of a Leclanché carbon-zinc battery is not a fixed 
number of ampere-hours because the battery functions at different efficiencies 
depending upon the conditions imposed upon it. The service varies with current 
drain, operating schedule, and cutoff voltage. It is also, of course, affected by 
the operating temperature and storage conditions of the battery prior to use. 

Service capacity ranges from several hundred milliampere-hours to 30 ampere- 
hours. When assembled into batteries in various arrangements, the battery 
Capacities range to over 100 ampere-hours. 

The chemical efficiency of a Leclanché carbon-zinc battery improves as 
Current density decreases. This points up an important application principle: 
Use as large a battery as is possible consistent with physical limitations. Over a 
certain range of current density, service life may be tripled by halving the 
current drain. This is equivalent to using a larger battery for a given application 
and so reducing current density within the cells. This is true down to a 
certain point beyond which shelf deterioration becomes an important factor. 

The service capacity depends on the relative time of discharge and recuper- 
ation periods. The performance is normally better when the service is intermit- 
tent. Continuous use is not necessarily inefficient if the current drain is very light. 


Figure 5 illustrates the service advantage to be obtained by proper selection 
of a battery for an application. The figure indicates how the rate of discharge 
and frequency of discharge affect the service efficiency of a battery. 
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FIGURE 5 — BATTERY SERVICE LIFE AS A FUNCTION OF INITIAL CURRENT 
DRAIN AND DUTY CYCLE (D” SIZE CARBON-ZINC CELL). 


EFFECT OF TEMPERATURE 


Carbon-zinc batteries are normally designed to operate at 70°F. The higher the 
battery temperature during discharge, the greater the energy output. However, 
high temperatures reduce shelf life, and prolonged exposure to temperatures 
above 125°F causes very rapid deterioration of the battery. 

Service life at low temperatures is reduced because of decreased chemical 
activity in the cell. The effects are more pronounced for heavy current drains 
than for light drains. When a standard carbon-zinc battery has reached a temper- 
ature of O°F, little service is obtained except at light drains. At —10°F, the 
battery is usually inoperative unless special low temperature electrolytes are 
used. Since a battery does not reach the temperature of its surroundings 
immediately, insulation is helpful. 

The open-circuit voltage of a carbon-zinc cell decreases on the average 0.0004 
volt per degree Celsius when the temperature is decreased form 77°F (25°C) to 
—4°F (—20°C). For practical purposes the actual working voltage at the 
terminals of the cell or battery is of more significance than the open-circuit 
voitage. Figure 6 shows the different voltage characteristics 
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of a size “‘D” carbon-zine cell discharged at three different temperatures. 
In each case, the cells are discharged with a continuous current drain which has 
an initial value, when a 2.25 ohm load is first applied, of 667 milliamperes 
(this simulates a 0.5 ampere lamp). 


(ie 


CLOSED CIRCUIT VOLTAGE 


MINUTES SERVICE 


TABLE C — VOLTAGE CHARACTERISTICS OF SIZE “‘D’’ CARBON - ZINC 
CELL DISCHARGED AT 3 DIFFERENT TEMPERATURES WITH 
A CONTINUOUS CURRENT DRAIN STARTING AT 667 MILLIAMPERES. 


Table C below shows the variation of service capacity with temperature for a 
general purpose size ‘‘D’’ carbon-zinc cell discharged continuously on a 2.25 
ohm load to a 0.9 volt cutoff. The initial current drain (instantaneous value) is 
667 milliamperes. The load simulates a 0.5 ampere lamp. 


TEMPERATURE CAPACITY BASED ON VALUE 


AT 70° F TAKEN AS 100% 


TABLE C — EFFECT OF TEMPERATURE ON THE CAPACITY OF GENERAL 
PURPOSE SIZE “D’’ DRY CELLS WHEN DISCHARGED CONTINUOUSLY 
THROUGH A RESISTANCE OF 2.25 OHMS TO AN ENDPOINT VOLTAGE 

OF 0.9 VOLT. 


The zinc chloride cell performs better at low temperatures than the standard 
carbon-zinc cell. Table D indicates the variation of service capacity with 
temperature for a size ‘’D’’ zinc chloride cell discharged on the 2.25 ohm Light- 
Industrial Flashlight Test. The load simulates a 0.5 ampere lamp. 
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TEMPERATURE 


CAPACITY BASED ON VALUE 
AT 70° F TAKEN AS 100% 


TABLE D— EFFECT OF TEMPERATURE ON THE CAPACITY OF SIZE “D” ZINC 
CHLORIDE CELLS WHEN DISCHARGED 4 MINUTES/HOUR, 8 HOURS/DAY, 
WITH 16 HOURS REST, THROUGH A RESISTANCE OF 2.25 OHMS TO A CUTOFF 
VOLTAGE OF 0.9 VOLT. 


Low temperatures, or even freezing, are not harmful to carbon-zinc cells as 
long as there is not repeated cycling from low to higher temperatures. Low- 
temperature storage is very beneficial to shelf life. A storage temperature of 
40°F to 50°F is effective. When batteries are removed from low-temperature 
storage, they should be allowed to reach room temperature in their original 
packing so as to avoid condensation of moisture which may cause electrical 
leakage and destruction of the jackets. 


INTERNAL RESISTANCE 


The internal resistance of cells becomes important when battery-operated 
devices require a high current for short periods of time. If the internal resis- 
tance of a cell is too high to provide the current, a larger cell may be used. 


The internal resistance of unused zinc - carbon cells is low and is usually 
negligible in most applications. Internal resistance may be measured by flash 
current (short-circuit amperage). Short-circuit amperage is defined as the 
maximum current, observed on a dead-beat (damped) ammeter, which a cell 
or battery can deliver through a circuit of 0.01 ohm resistance, including the 
ammeter. Amperage readings are not necessarily related to service capacity. 
Amperage is usually higher in large cells. In cells of any size, amperage may 
vary with different grades of depolarizing mix. 


The internal resistance increases with storage time, use, and decreasing 
temperature. The cell dries out with age. During discharge some of the ingre- 
dients are converted to different chemical forms which have higher resistance. 
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The table below lists the approximate internal! resistance, as determined by 
the flash current, of several typical round cells of the general purpose and zinc 
chloride types. 


APPROXIMATE INTERNAL 
AVERAGE FLASH RESISTANCE—OHMS 
CURRENT—AMPERES R= 1.5 
AVERAGE FLASH CURRENT 


ANSI 
CELL SIZE 


STANDARD ZINC STANDARD ZINC 
CARBON-ZINC CHLORIDE CARBON-ZINC CHLORIDE 


2.5 amperes 
3.8 : 
5.3 4.5 amperes 0.33 ohm 
3.9 6.5 0.23 
5.6 8.5 0.18 
9 11.3 0.13 
12 
30 


TABLE E — APPROXIMATE INTERNAL RESISTANCE OF STANDARD CARBON— 
ZINC AND ZINC CHLORIDE CYLINDRICAL CELLS. 


TEST PROCEDURES 


Union Carbide’s Battery Products Division maintains a very extensive battery 
test program. All types of dry batteries are checked for service capacity and 
shelf life under closely controlled conditions of temperature and humidity. 
Many tests last a year or longer. This points up the fact that there is no simple 
or rapid method for determining the service capacity of a dry battery. Tests 
must be run which closely duplicate the class of service for which the battery 
is intended. The schedule of operation is very important, except for very light 
drains. The service capacity of a battery used two hours per day on a given 
drain will be considerably different from that of the same battery used 12 
hours per day. 

There is no relation between continuous duty service and intermittent 
service. It is, therefore, impossible to rate the merits of different batteries 
on intermittent service by comparing results of continuous duty tests. 

Another fallacy concerning dry batteries is that relative ‘‘quality’’ or 
service capacity of a battery can be determined by amperage readings. This is 
not true and in most instances gives results which are totally misleading. The 
size ‘“D’’ photoflash round cell and the flashlight cell are identical in size and 
shape. However, the photoflash cell, which will show more than twice the 
amperage of the flashlight cells, has less service capacity in typical flashlight uses. 

The short circuit amperage of a cell may be adjusted over a wide range by 
varying the carbon and electrolyte content of the depolarizing mix. Carbon 
contributes nothing to the service capacity of the cell and is used primarily to 
control cell resistance. It is apparent that as carbon is added to a cell, depolar- 
izer must be removed. This means service capacity is reduced. 


Dry batteries can be tested with a loaded voltmeter to check present con- 
dition. A meter test, however, will give no indication of remaining service 
capacity unless the exact history of the battery is known and can be compared 
On acapacity vs. meter reading basis with other batteries tested tn similar service. 

A loaded voltmeter is considered the best spot check device, since open 
circuit voltmeter readings give no indication of internal resistance, and 
a short circuit amperage reading is damaging, especially to “‘B” batteries. 


TABLE F — 
BELOW LISTS THE MOST WIDELY USED BATTERIES, IN TYPICAL APPLICATIONS, 
WITH APPLICABLE LOADS, VOLTAGES AND AMPERAGE READINGS FOR TESTIN¢ 


VOLTAGE READING 

UNDER LOAD— 

PER CENT OF AMPERAGE READING 
APPLIED VOLTAGE FOR USABLE CELL 


(VOLTAGE SHOWN OR BATTERY 
CELL OR LOAD ON CELL OR (TEST FOR AN 
BATTERY APPLICATION (ohms) BATTERY LABEL) INSTANT ONLY) 
AAA Penlites 3 O—61% replace 
61%—72% weak 
72%—105% good 
AA Toys, Clocks, 
Flashlights, 2.25 as above 
Movie Cameras 
AA Transistor as above 
Radio 
C Toys, Clocks, 
Flashlights, 2.25 as above 


Movie Cameras 


Cc Transistor 10 as above 
Radio 


Toys, Clocks, 


Flashlights, 2.25 as above 
Movie Cameras 

9 volt Transistor 250 as above 
Radio 

AAA Photo 0.01 


ohm 
(entire 


resistance- 
lead to 
lead of 
tester) 


ma 
D 


10-13.5 amperes 


TABLE F —SPECIFICATIONS FOR TESTING BATTERIES 


1-3.8 amperes 


3-6.5 amperes 


4—9 amperes 
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DIMENSIONS ... This battery tabulation lists maxi- 
mum dimensions. To be consistent, the terminals are 
located on the face of the battery bounded by the length 
and width, with the exception of those batteries having 
one terminal on each end. This is shown in the sketch 
at right. 


Battery 
Numbers 


Suggested 


(In Order of} Current 


Increasing 
Service 
Capacity) 


Range 
(Milli- 
amperes) 


“EVEREADY” BATTERY SPECIFICATIONS 


Typical Use 


Electric Watch 
Hearing Aids 
Flashlight, Toys 
Photoflash 
Flashlight 
Photoflash 
Flashlight 
Flashlight 
Transistor Radio 
General Purpose 
(Heavy Duty) 
Electric Clocks 
Photoflash 
Flashlight 
Flashlight 
Transistor Radio 
General Purpose 
(Heavy Duty) 
Electric Clocks 
Photoflash 
Flashlight 
Flashlight 
Transistor Radio 
Industrial Flashlight 
Industrial Flashlight 


Genera! Purpose 
(Heavy Duty) 
Portable ‘‘A’’ 
Glo-Plug Ignition 


Portable “A” 
Instruments,Hobby 


Industria! General 
Purpose 

General Purpose 
General Purpose 
General Purpose 


General Purpose 


Alarm 
Alarm 


Alarm 


HEIGHT 


TERMINALS 
LOCATED ON 
THIS FACE 


Re cerrerenre e e 


LENGTH 


Milli- 


Maximum Dimensions 


Milli- 
Inches | meters 


0.130 
1.180 
1.180 
1-3/4 
1-3/4 
1-31/32 
1-31/32 
1-31/32 
1-31/32 
1-31/32 


1-15/16 
1-15/16 
1-15/16 
1-15/16 
1-15/16 
1-15/16 


CARBON - ZINC DRY BATTERIES 


TERMINALS .. . Almost 100 different terminal ar- 
rangements are used for the batteries listed. They are 
illustrated and numbered to insure that designers and 
engineers can obtain the necessary standard connection 
terminals to match those on the batteries. Reference to 
the ‘‘Terminal Sketch” column will give the sketch 
number for any particular battery. 


Approximate 


Battery 
Numbers Number & Monon 
(In Order of | Size of Cells Battery Weight y 
Increasing Cubic 


Service Centi- 


meters | Voltage Taps 


201 1 Flat Contacts —,+1.5 
E340E 1 : Flat Contacts —,+1.5 
904 1 : Flat Contacts —,+1.5 
812 1 : Flat Contacts —,+1.5 
912 1 : Flat Contacts —,+1.5 
815 1 : Flat Contacts —,+1.5 
HS15 1 : Flat Contacts —+1.5 
915 1 : Flat Contacts —,+1,5 
1015 1 6 Flat Contacts —,+1.5 
1215 1 56 Flat Contacts —,+1.5 
T35 1 C 1.4 Flat Contacts —,+1.5 
835 1 Cc 1.4 Flat Contacts —,+1.5 
HS35 1 C 1.5 Flat Contacts —,+1.5 
935 1 C 1.5 Flat Contacts —,+1.5 
1035 1 C 1.4 Fiat Contacts —,+1.5 
1235 1 Cc 1.6 Flat Contacts —,+1.5 
T50 1 D 3.3 Flat Contacts —,+1.5 
850 1 D 3.3 Fiat Contacts —+1.5 
HS50 1 D 3 Flat Contacts’ —,+1.5 
950 1 D 3 Flat Contacts —,+1.5 
1050 1 D 3 Flat Contacts —,+1.5 
HS150 1 D 3 Flat Contacts —,+1.5 
1150 1 D 3 Flat Contacts —,+1.5 
1250 1 D 3.3 Flat Contacts —,+1.5 
W353 2 F 12.5 Socket —+1.5 
711 2 F 12 Knurled Nut & —,+1.5 
Screw 
742 4 F 6 Socket —,+1.5 
735 4 F 7 Knurled Nut & —,+1.5 
Screw 
HS6 6 Knurled Nut & —,+1.5 
Screw 
IF6 6 Fahnestock —,+1.5 
IS6 6 Knurled Nut & —,+1.5 
Screw 
IS6T 6 One Brass Knurl —,+1.5 
One Wire Terminal 
EA6F 6 Fahnestock ot 1D 
EAG Two Brass Knurls 
EA6FT One Fahnestock 
One Wire Terminal 
EAG6GST One Brass Knurl 


One Wire Terminal 


Battery 


(In Order of} Current 

Increasing 
Service 

Capacity) 


(Milli- 
amperes) 


Flat Flashlight 
Radio 


2-21/32| 67.5 


W356 116 


Telephone 5-13/16]148 


703 Miscellaneous 2-7/16 
781 Portable ‘‘C’’ 2-7/16 


714 Miscellaneous 3-31/32 
736 Portable ‘““A”’ 3-15/16} 100 


6 VOLT BATTERIES 


724 Portable ‘‘A’’ 1-7/32 

509 Lantern 7 | 2-5/8 

510F Miscellaneous .7 | 2-5/8 

HS10S Lighting, .7 | 2-5/8 
Miscellaneous 

510S Lighting, 71 2-5/8 
Miscellaneous 

744 Portable “A” .7 | 2-5/8 

HS90 Industrial Lantern .7 | 2-5/8 

1209 Lantern .7 | 2-5/8 

2744N Barricade Flasher, .7 | 2-5/8 
Miscellaneous 

2745N Barricade Flasher, .7 | 2-5/8 
Lantern 

2746N Lighting .7 | 2-5/8 
Miscellaneous 

HS31 Lighting 5-11/32 | 136 2-27/32 

731 Lighting 5-11/32]136 |2-27/32 

706 Emergency 8-5/16 | 211 2-13/16 
Lighting 

1461 Ignition, Lighting 10-7/16 | 265 2-23/32 


717 
715 


PAGE 


7.5 VOLT BATTERIES 


Portable ‘‘C’’ 


Portable “A” 
Emergency 
Lighting 


Ignition, Lighting 


3-29/32| 99.2 


184 |4-1/16 


7-27/32) 199 


4-31/32|126 


Approximate 


copieald Volume of Bod 
Numbers Number & at Gatiery y 
(In Order of | Size of Cells Battery Weight 
Increasing 


Service 
Voltage Taps 


Spring 
Knurled Nut & 
Screw 

Fahnestock 


W356 hs 


703 Spring : — +45 

781 Knurled Nut & ; —,+4.5 
Screw 

714 ; Knurled Nut & : —,+4.5 
Screw 

736 Socket ; —,+4.5 


724 4 AA 2. Flat Contacts : — +6 
509 4 F 5. Coil Springs 5 — +6 
510F 4 F 4 Fahnestock : —,+6 
HS10S 4 F 7 Knurled Nut & : —,+6 
Screw 
510S 4 F 7 Knurled Nut & ; — +6 
Screw 
744 4 F 6 Socket é — +6 
HSSO 4 F 6.5 Coil Springs : —,+6 
1209 4 F 5 Coil Springs : —+6 
2744N 4 F 7 Socket ; — +6 
2745N 4 F 7 Coil Springs ‘ —,+6 
2746N 4 F Knurled Nut & : —,+6 
Screw 
HS31 8 F Insulated Screw : —,+6 
731 : Insulated Screw : —,+6 
706 : Insulated Screw —,+6 
1461 ; Knurled Nut & —,+6 


Screw 


5 Knurled Nut & 


Screw, 1 Wire —4.5,-6, 
—7.5 
717 Socket — 7.5 
715 Insulated Screw —,+7.5 
1562 Knurled Nut & —+7.5 


Screw 
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Battery 
Numbers | Suggested 
(In Order of| Current 
Increasing | Range 
Service (Milli- 
Capacity) | amperes) 


Maximum Dimensions 


9 VOLT BATTERIES 


Transistor Radio 2 


216 Transistor Radio 1-29/32| 48.4 
1222 Transistor Radio 1-15/16| 49.2 
(Heavy Duty) 
226 Transistor Radio 1-15/16} 49.2 
2709N Transistor Radio 119 
246 Transistor Radio 69.9 
266 Transistor Radio 61.9 
276 Transistor Radio 80.2 
2356N Transistor Radio 159 


Emergency Lighting 


Communications 
Equipment 


732 Lighting 125 
2780N Flasher 106 
1463 Fence Controllers 183 


Barricade Flasher 


15 VOLT BATTERIES 


Radio Paging 
Radio Paging 
Radio Paging 


411 1-29/64| 36.9 


Radio Paging 
“B-C” Flash 


412 Radio Paging 50.8 
‘*B-C”’ Flash 

420 Radio Paging 

425P Hearing Aids 

763 Portable ‘’B’’or"’C’”’ 778 


Portable ‘’C”’ 


30 VOLT BATTERY 
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Approximate 


Battery ‘ 
Numbers Number & pepe * = y 
(in Order of | Size of Cells Battery Weight Y 
Increasing Cubic 


Centi- 
Voltage Taps 


206 6 Flat Contacts, 85 —,+9 
Negative Recessed 
216 6 Miniature Snap 1.2 —,+9 
1222 6 Miniature Snap 1.28 —,+9 
226 6 Snap 1.31 —,+9 
2709N 12 Snap 4.57 — +9 
246 6 Miniature Snap 5.02 — +9 
266 6 Snap 7.7 —,+9 
276 6 Snap 16.3 —,+9 
2356N 54 Snap 17.6 — +9 
716 24 Knurled Nut & —,+9 


Screw 


Snap 


732 insulated Screw —,+12 
2780N Socket —,+12 
1463 Knurled Nut & —,+12 


Screw 


Socket 


Flat Contacts 
Flat Contacts 
Flat Contacts 


411 —,+15 


505 : Flat Contacts ; 1) —,422.5 

412 : Flat Contacts : 5] —4+22.5 

420 : Flat Contacts : : —,+22.5 

425P : Socket : —,+22.5 

763 Knurled Nut & . —,+22.5 

Screw 

778 Fahnestock : 43,249) 
—6, -9, 
—10.5, —16.5, 
—22.5 


30 VOLT BATTERY 


as [_~ [ne] [18 [aoa [rmvconece |» [vee] aor [m0 
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Battery Maximum Dimensions 
Numbers | Suggested 
(In Order of] Current 
Increasing | Range 
Service (Milli- 
Capacity) | amperes) 


Portable ‘’B’’ 


460 Photographic 

455 Portable ‘’B”’ j 

738 Portable “’B”’ 105 

482 Portabile’’B”’ 139 

762S Instruments, 138 
Portable ‘'B”’ 

484 Portable ‘‘B”’ 3-31/32 {100 2-17/32 | 64.3 135 


“Be 


67.5 VOLT BATTERIES 


416 0-3 Portable ‘B” 1-21/64 | 33.7 63/64 | 25 
457 06 Portable ‘’B”’ 2-13/16 | 71.4 | 1-3/8 34.9 [2-1/2 . 
467 0-10 Portable ‘’B”’ 2-13/16 | 71.4 |1-3/8 34.9 |3-45/64) 94.1 _ 


69 VOLT BATTERY 


8-7/64 |206 


7-15/32 | 190 
3-45/64] 94.1 


479 
490 


450 VOLT BATTERY 


510 VOLT BATTERY 
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Approximate 
Volume of Body 


Battery 


Numbers Number & 
(In Order of | Size of Cells Battery Weight of Battery. 
Increasing Ter- Cubic 
Service minal | Cubic | Centi- 
Capacity) Sketch] Inches | meters | Voltage Taps 


Miniature Snap 
Flat Contacts 


455 Snap —,+45 

738 Socket —,+22.5,+45 

482 Socket —,+45 

762S Knurled Nut & —,+22.5,+45 
Screw 

484 Socket —,+45 
Socket —,+22.5,+45 


63 VOLT BATTERY 
Cae] [esfee ee @ [ws [re [ove 
67.5 VOLT BATTERIES 


416 114 113 Miniature Snap 34 4.45 72.9 | —,+67.5 
457 132 ; 6 }216 Snap 39 9.46} 155 —,+67.5 
467 135 12 340 Snap 41 14.2 | 233 —,+67.5 


69 VOLT BATTERY 


1.25 
kilo- 
grams 


Socket 


240 VOLT BATTERY 


491 112 13 369 Flat Recessed & 15 246 —,+240 
Socket 


300 VOLT BATTERY 


—,+300 


aT [es [or [rns | wo [oma [ome 


450 VOLT BATTERY 


300 | 135 2.38 Socket 1655 
kilo- 
grams 


510 VOLT BATTERY 
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496 


TERMINAL SKETCHES 


EAs 
No. 6 Alarm Call 


2 Plastic Knurts 
Terminal Posts - 


No. 8-32 Thread 1 


Cf se 


2. a a 2 
EAGFT 
No. 6 Alarm Cell 


+ 1 Fabnestock 
(—) 1 Wire Terminal 


NOTE: FOR INDUSTRIAL USE. 


TERMINAL POSTS - No 8-327TA4REAO 
PLASTIC KNURLS 
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NOT AVAILABLE AT RETAIL. 


Numbered iilustrations keyed 
to ‘Terminal Sketch’ column 
on pages 43-49. 


Millimeters 


@ FAHMESTOCK TERMINALS © 


[ ___taches, | Miltimators 
4.76 
2% 66.7 


ke a 


EAGST 
No. 6 Alarm Celt 
+1 Plastic Knurl 
(-] 1 Wire Terminal 
Terminal Post - No. 8-32 Thread 


Fo. 
2 FANNESTOCK TERMINALS 6] 


[aches] itimeters | 
pe Ts 3.8 | 
| tse | 108 | 7 | 


IS6 
TERMINAL POSTS -No.8-32THREAO 


PLASTIC KNURLS 0 


NOTE: FOR INDUSTRIAL USE. 
NOT AVAILABLE AT RETAIL. 


TERMINAL POSTS - No 8-32 THREAD 
PLASTIC KNURLS 


ae 9 


NOTE: FOR INDUSTRIAL USE. 
NOT AVAILABLE AT RETAIL. 


© VOLTS 


METAL JACKET 


TERMINAL POSTS - No &-32@ THREAD 
INSULATEO KNURLS 


£86T 
+ 1 PLAST/C KNURL 
(—) 1 WIRE TERMINAL 
TERMINAL POST - No, 8-32 THREAL 


NOTE: FOR_INDUSTRIAL_ USE. 
NOT AVAILABLE AT RETAIL. 


59° ° 
/ °” / 
oF £e5 7 
J2. “STS DIMENSION 
APPLIES CONTACT 
70 CONTACT 
.003 MIN. 


a4 OUN.¥ sy DEEP RECESS 


| aches 
a ac 
oe 
es ec 
| 1% | V2 | 1.03 | 
[6 [184 | 


fs. “—— THIS DIMENSION 
Je+0o0 APPLIES CONTACT 
~L" TO CONTACT 

/e 


je O1a.x 3, DEEP RECESS 


NOTE: FOR INDUSTRIAL USE. 
NOT AVAILABLE AT RETAIL. 
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TERMINAL SKETCHES (Cont'd) 


1 2 2 — THIS DIMENSION 
16 +9", APPLIES CONTACT 
4é TO CONTACT 


Inches Millimeters 
.010 £25 


es ce 

a ec 
56a 078 1,98 

[eee [ate] 


Tots DIMENSION 
APPLIES CONTACT 
TO CONTACT. 


a” s u" 
g OA. %, OEEP RECESS 


NOTE: FOR INDUSTRIAL USE. 
NOT AVAILABLE AT RETAIL. 


THIS DIMENSION 
APPLIES CONTACT 
TO CONTACT. 


w 


J =” 
g OIA.X é¢ QEEP RECESS 
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NOTE: FOR INDUSTRIAL USE. 
NOT AVAILABLE AT RETAIL. 


Tolls) DIMENSION 
APPLIES CONTACT 
To CONTACT. 


— 


NOTE: 


FOR INDUSTRIAL USE. 
NOT AVAILABLE AT RETAIL. 


APPROX 2 £5 
+o 


Pf 00 fh 
a 


BATTERV SHALL PASS fREELY THROUGH A @ 


CYLINDRICAL TUBE 3Y OLAMETER x ¢~ LONG. 


032 2 MAX. 


.015" R. MAX. +1 


” 
ie APPROX. 
FLANGE 


TERMINALS ¢ : 
MINIATURE SNAP TYPE 


METAL SACHET. 


« 


(FRONT) 29" 
/ 


RECESSED CONTACT 


METAL SACKET 19) 


: | j& APPROX. FLANGE 
TERMINALS : 

STANDARD SMAP TVPE 

WS No. XE 

o : TERMINALS: 


STANDARD SNAP TYPE 
ANS! TYPE XZ 


4366 
1'Yig 


a 
Te | 
Te | 


METAL JACKET 


TERMINALS : 
MINIATURE SNAP TYPE 


(ANS/ Wo. XY) 


TERMINALS: SNAP TYPE 
ANSI TYPE XW 
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TERMINAL SKETCHES (Cont'd) 


LABEL FLUSH WITH 
TOP OF CAN CURL \ 


TERMINALS : 
STANOARO SNAP TYPE 
(ANSI No. XV ) 


-.080°% 


laches Millimeters 
063 1.59 
375 9.53 


406 10.3 
1.31 33.3 


Millimeters 
063 1.59 


125 3.18 
156 3,97 
6.35 


OIMENSIONED SOCKET 
LAavOWT - TOP VIEW 
/ PIN - & Ota. 

1 PIN- %e Ora 


” 
4% ro0 ASA Nol Socwer 
ie 


(Fa ont) 


TERMINAL POSTS -No 8:3? THREAD 
@ PLASTIC KNURLS @) 


TERMINALS : 
FLAT CONTACT, TYRE 
5p MM WITA HOLES 53 QUAME TER 


(ANST No. XT) 


METAL JACKET 
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TERM NALS 
FLAT CONTACT TYPE 
Nn WITH HOLES ke DIAMETER 


(ANSI No. X¥7) 


| 2 [ 200 | 508 | 


TERMINALS: 
MINIATURE SNAP TYPE 
(ANSI No.XVI) 


. Inches Millimeters 
005 13 
A 25 


3 16 + ° “ 
%' 
METAL JACKET 
7 @ 
32 


Inches Mitlimeters 


V6 .063 1.59 
432 2.38 


176 +0” 


TERMINALS 
FiaT CONTACT TYPE 
WITH HOLES 
3" DIAMETER 


32 


© 


B-o" 
a—fu 
16 
TERMINALS: 


FLAT CONTACT TYPE 


’ MIN 


(ANSI No. XY ) 
ok 
ee 


16 +O 
«fs 
8 


TERMINALS : 
MINIATURE SNAP TYPE 


(ANS! TYPE XYZ) 


TERMINALS 
FLAT CONTACT TYPE 
WITH HOLES he DIAMETER 


(ANSI No. XYZ ) 


(NomMINAL) 


" WITH HOLES Z “DIAMETER. 
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TERMINAL SKETCHES (Cont'd) 


i 
“as 
Piast, 
wer) 
oot 


<OEAD (P07 PN ) 


“ 
*, 


© 
(-) +22 5) 


FoR 3 Pins 3%” OV 


Top VIEW OF SOCKET 


SHOWING DIMENSIONS ANO TERMINAL MARKINGS 
(ANSI No. QT SOCKET) 37] 


je 407 
- Ye” 
TERMINALS : 


STANDARD SNAP TYPE 
CANS! No. XY ) 


the" 
[___Waches, | itimetors | 
a Ee eee 
aa ee ee 
ET eZ 


Millimeters 


| 50 
2.81 


TERMINALS! 
STANOARO SNAP TyPE 
(ANSL No.XY) 
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TERMINALS: 
STANOARO SNAP TYPE 
(ANSI No. SY ) 


TERMINALS. 
Fat CONTACT TYPE 


METAL JACKET 


TERMINALS : 
STANOARO SNAP TVPE 
= (ANSI No. XY) 


| 18%64 | 59/64 [192 | 92 | 48.8 | 
Coie | sae | 8 


TERMINALS : 
STANDARD SNAP TYPE 
(ANS! Ne XY) 


he 
eaeL a aN 
a 
(See CRTC a Cea 


a 


Toe VIEW OF SOCKET 
SHOWING DIMENSIONS ANO TERMINAL MARKING S 


375 


432 +o, 
| 4 
» 
a2 oe” 
Ber hes 
és 
71,8127 
+225 (a=) 
TOP VIEW _OF SOCKET 
SHOWING DIMENSION 
AND TERMINAL VOLTAGES 


- 3” Ora. 
c PINS 32 OIA 


375 Dia. 
PIN CIRCLE 


. S35 DIA. 
PIN CIRCLE 


DIMENSIONED SOCKET 
LavourT - Tor ViEW 
HOLES FoR — 

3 Pins - Ya" Dia 

3 Pins - Y3' 01a. 


(ANSI No. IK Socxer ) 


31932 3.59 
52 5.50 139. 


PIN CAC LE 
375" Dua. O 


HOLES FOR 3 PINS-§ Dia (ANSI No. IK SocneT) 


HOLES FOR 2 PINS £0". 


Toe KET 
SHOWING DIMENSIONS ANO TERMINAL MARKING S 


TERMINALS 
STANOARD SNAP TYPE 
CANS! No. FT ) 


5 
363 * V6 
2” 
=> ao" 
ae tong, [ inches |_Millimeters 
005 13 
139 031 Ht 19 
a + 
Wg 063 1.59 | 
8.73 


34.9 


2.50 63.5 
321/32 3.66 92.9 
34 | 3.70 41 | 
32432 3.72 94.5 
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TERMINAL SKETCHES (Cont'd) 


5” ” 
1 PIN - 52 OIA. 1 PIN- é DIA, 


47 +0 

sae i 
2 HOLES % OIA, 37 (4% 
GIVING ACCESS é 
TO FLAT TERM. 
INALS. 

” 
ried & RECESS 


250 
4 : 
aes 


SHADED AREA MUST 
WITHSTAND 5485. LOAD 
WITHIN A TEMP RANGE 
OF OF TO 4/20°F 
C-/7.8°C 70 489'°C) FOR 
'$ HOURS, NORMAL TO / E 
4% 


2: 
TOP PLANE, WITH F  esle od 


INDEN TATION. 
EN Cc Zz _ 
Gt) TO ACCOMMODATE 
S DIA. PN 
& +o 
-f 


sz 
8 +0 
-O1S MIN. =< 
PROJECTION 
[inches | Millimeter | 
Seed |__| ots 
a7] tio 


063 1.59 


MIN. 
D/A 594 
“ 625 
ai 138 | 49 | 

4 


METAL JACKET © 
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1a 1.25 
27/32 2.22 


| 2'6 | 2.69 


3.81 
"'$- 
(-) (+ 300) 
TOP_ VIEW OF SOGHETS : 


BLACK REO 
(ANS! No. X¥II) Pog erg ® 


3 HOLES {DIA 
GIVING ACCESS TO 
FLAT TERMINALS 


32 oe 
510 VOLTS at 


MIN, DIA, 


= 


19439 


1,975 


METAL JACHET @ 


Millimeters 
1.59 
| 3.97 

A 15.9 

ails | 25.4 

66.7 

82.5 

97.6 
101 
112 


METAL JACKET 
BATTERY SHALL PASS FREELY THROUGH A 
CYLINDRICAL TUBE 3f OIAMETER x 4° LONG. 


Inches Millimeters 


¥59 
ya 


% 875 


[=] 
wo 


a 


Shan} a], 
S18 


LEBMINALS 
FLAT CONTACT TYPE 


METAL JACKET 
TERMINAL POSTS - No 8-32 THREAD | 
PLASTIC KNURLS 


METAL JACKET 


2716 2.44 61.9 
2v2 2.50 63.5 


3V16 3.06 77.8 


METAL JACKET 


TERMINAL PosTs - No. 8-32 THREAD 


® INSULATED KNURLS 


[aches Millimeter | 
p s% [575 | 6 
; 5% | 5a | 49 
ee 


STRAP HANOLE 


TERMINAL SKETCHES (Cont'd) 


TERMINAL POSTS - No. 8-32 THREAD @ 
PLASTIC KNURALS 


STRAP HANOLE 


re 


APPROX 


TERMINAL POSTS - No. & 32 THREAD 
INSULATEO KNURLS 


; © 


Inches Millimeters 
———4 


a“ 
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DIMENSIONED SOCKET 

LAYOUT - TOP VIEW 
1 Pin - 201A (Pror) , 
1 PIN - 
1 PIN - 


—| Ood +78) 


SOCKET TERMINAL 


MARKINGS - TOP_VIEW © 


(ANSI No.¥ SOCKET) 
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[ ches. —_—s|Millimeters TERANNAL POSTS - 
No &: 32 THREAD 


PLASTIC KNURLS 


| 15.9 | 
eee 


STRAP MANOLE 


METAL JACKET. 


TERMINAL POSTS - No. 8-32 THREAD 


INSULATED KNURLS. 64) 


NEGATIVE TERMINAL 
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DIMENSIONED SOCKET 
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METAL JACKET 
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OIMENSIONEO SOCKET 
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TOP VIEW OF SOCKET 
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METAL JACKET 
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TERMINAL SKETCHES (Cont'd) 


fe 


APPROX. 


375 
t.olo * 


QUMENSIONED SOCKET 
LavoyT -JoP View 
1 Pm. d “Dia. 


/ PIN- zg Dia. 
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ba [es 


(FRONT) 


[inches Millimeter | 
TERMINAL POSTS - No 8-32 THREAO 
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ga OIA.x 4 DEEP RECESS 
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LABEL FLUSH WITH 
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APPLIES CONTACT 
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TERMINAL SKETCHES (Cont'd) 


LABEL FLUSH WITH 
JOP OF CAN CURL 
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APPLIES CONTACT 
TO CONTACT. 
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laches [ Mitimeters_| 

010 

i 

063 | 459 

ye 

13355 = 
< 153/64 183 [464 | 

"%e | 194 [492 


) =—— THIS DIMENSION 


53 +0" “ 
a? eo /6 ro" APPLIES CONTACT 
GF ~ 32 -4, To CONTACT 
o/o" 
2.008 
: ie 


NOTE: FOR INDUSTRIAL USE. 
NOT AVAILABLE AT RETAIL. 
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TERMINAL SKETCHES (Cont'd) 
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fSTRAP HANDLE 
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BATTERY SERVICE LIFE ... The ampere-hour capacity of a carbon-zinc dry 
battery is not a fixed value. It varies with current drain, operating schedule, 
cutoff voltage, temperature and storage period of the battery prior to use. 
Approximate service capacity for each cell used in the batteries shown in the 
specification listing for carbon-zinc batteries is given below for three different 
current drains. The values given are for fresh batteries at 70°F: the operating 
schedule is 2 hours per day. The cutoff voltage is 0.8 volt per 1.5 volt cell for 
all of the cells. This is in accord with the cutoff voltages usually associated with 
their use. 

The data below are based on starting drains and fixed resistance tests. 

From the voltage of the battery and the total number of cells, determine 
the number of 1% volt cells in series and in parallel. Service capacity is shown 
below for single 1% volt cells. If a battery uses cells in parallel, divide the 
current drain which the battery is supplying by the number of parallel strings of 
cells, and enter the table with this value of current to determine service life. 


(milliamperes) (hours) (milliamperes) (hours) {milliamperes) (hours) 


320 15 635 1.3 550 
60 75 138 135 6.5 108 
20 150 61 13 52 
210 2 610 
30 1 150 
8 2 60 
Ei cs 


STARTING SERVICE STARTING SERVICE STARTING SERVICE 
DRAIN CAPACITY DRAIN CAPACITY CELL DRAIN CAPACITY 


0 
0 

710 5 620 
155 15 
75 30 
210 3 
35 15 
12 30 


57 
25 


475 
98 
49 


1 
1 
2 
1 
3 
2 
2 
5 
1 
5 
100 
1 
7 110 
150 54 
1 
7 


150 


150 72 


250 
500 


1.5 
7.5 
5 
2 
0 
0 
3 
5 
0 
5 
5 
50 
5 
5 
0 
0 
0 
5 
5 
5 
5 
50 
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TABLE G 
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1.5 
“EVEREADY” NO. 201 CELL ee 


Type: Carbon - Zinc 
ANSI Designation: WO 
Suggested Current Range: 0-60 microamperes 


A726) kc | 0 (2a Br 9 ©. meee Ano geo sneer Cg RS PE eR EST oP Sm —,+1.5 

Service Capacity (to 1.3 volts) wo... ceeeecsecseeeeeeeeees 65 milliampere-hours 
(Rated capacity at 15,000 ohm load) 

WETAM NGA IS ssaces 5 poeiebicaceeiaeacecicucacnsutdodeieceiuarscaie-ue tabeoadesttudlagae tees: Flat Contacts 

PVCTAGE- WIG IE ects deca tales cars cestet cuss toncuinicusiayeleetedeas 0.049 oz. (1.39 grams) 

VONMIIME? Gasiciscccsaphapsdiebesstatccesxtensias 0.019 cubic inch (0.31 cubic centimeter) 


COE SIZ CE ateateccccncsesteceseeen oanecetec ce tounteenaseide ers pasoe One No. 103 ( ANSI WO) 
For service information see reverse side of this sheet 
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“EVEREADY” NO. 201 


Estimated Average Service at 95°F (35°C) 


STARTING 
DRAINS LOAD 
SCHEDULE (microamperes) (ohms) 
24 hours/day 5.5 270,000 
100 15,000 


CUTOFF VOLTAGE 
1.3V 


12 months 
650 hours 


1.5 
“EVEREADY” NO. E340E CELL ee 


Type: Carbon — Zinc 
ANSI! Designation—“N” 
Suggested Current Range: 0-20 milliamperes 


LABEL FLUSH WITH 
TOP OF CAN CURL % 


SPECIFICATIONS 
VOIAGE? TAOS asecnasiccanintscceneuccinsecenrcass sun eis aumeastannaamenaensu natant saadeasesers —,+1.5 
TCT aI S atic scsutea st und lboucusaeacenetenansnteaatinaiube audinenieaandcemeveret Flat Contacts 
Average Weight ............ccccesccosssesscesccesssenseessenense se tcedas 0.22 oz. (6.24 grams) 
VOUINIG! ast casdarse atte eaion aan 0.16 cubic inch (2.62 cubic centimeters) 
Nk Saute) cataeeherteancine radhichawnssat canes iced amate Meianeesuen seinen ence One No. 4 (ANSI ‘’N”’) 


For service information see reverse side of this sheet 
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“EVEREADY” NO. E340E 


Estimated Average Hours Service at 70°F (21.1°C) 


Pee LOAD CUTOFF VOLTAGE 

SCHEDULE (milliamperes) (ohms) 0.8V 0.9V 1.0V 1.1V 1.2V 
2 hours/day 0.5 3000 940 910 880 820 780 
1.0 1500 485 460 440 410 360 

2.5 600 190 180 170 155 130 

5.0 300 94 88 81 71 60 

10 150 45 40 37 34 28 

20 75 22 18 16 13.5 11 

30 50 13 11 9.5 7.5 5.5 

50 30 5.4 4.9 4.1 3.2 2.2 

100 15 1.8 1.6 1.2 0.8 0.5 

4 hours/day 0.5 3000 940 910 880 820 780 
1.0 1500 485 460 440 410 360 

2.5 600 195 180 170 155 130 

5.0 300 92 86 80 72 60 

10 150 45 40 36.5 32 26 

20 75 20.5 17 15.5 12.5 10.5 

30 50 12 10.5 9 7.4 5.3 

12 hours/day 0.5 3000 950 910 880 840 810 
1.0 1500 485 465 440 420 385 

2.5 600 185 175 160 150 135 

5.0 300 88 81 74 68 60 

10 150 40 36 32 29 24.5 

20 75 17 15 12 10.5 9 

24 hours/day 0.5 3000 970 930 890 850 800 
1.0 1500 485 455 435 405 370 

2.5 600 185 170 160 145 135 

5.0 300 84 80 72 65 56 

10 150 36 33 30 27 23 

20 75 14.5 13 12 10.5 9 

30 50 8.2 7.4 6.6 5.7 4.7 

50 30 4.2 3.6 3.1 2.7 2.2 

100 15 1.8 1.6 12 0.8 0.5 

16 hours/day 2.4 625 200 


1.5 
“EVEREADY” NO. 904 BATTERY VOLTS 


Type: Carbon - Zinc 
ANSI Designation: “‘N” 
Suggested Current Range: 0-20 milliamperes 


FAQS 
#0 


4 


LABEL FLUSH WITH —.0/0" 
TOP OF CAN CURL a 


SPECIFICATIONS 
WOltAGe Tas’. . dociccivcciscciuntweragstnctanvt anos auem tomccevasatutnpiacoomaew tome —,+1.5 
SCV IVAI GLANS sas euteauatcan-custinduataticetanonatneens ehacicessy satabenstcen ease ueaneeee Flat Contacts 
Average Weight ou... .cccccccceccecesseseeseeeeenes aaicen tonibaciease 0.22 oz. (6.24 grams) 
WOlUME:decothc. ais rattaeeeavendensiese 0.16 cubic inch (2.62 cubic centimeters) 
Oe sacereg a eeruttustat ec eatenaet ec stant nened du coaanatdane seca aire: One No. 4 ( ANSI “‘N’’) 


For service information see reverse side of this sheet 


“EVEREADY” NO. 904 
Estimated Average Hours Service at 70°F (21.1°C) 


STARTING 
DRAINS LOAD CUTOFF VOLTAGE 


SCHEDULE (milliamperes) (ohms) 0.75V 0.8V 0.9V 1.0V 1.1V 


2 hours/day 0.5 3000 940 910 880 820 
1.0 1500 485 460 440 410 
2 600 190 180 170 155 
5.0 300 94 88 81 71 
10 150 45 40 37 34 
20 75 22 18 16 13.5 
30 50 13 11 9.5 7.5 
50 30 5.4 4.9 4.1 3.2 
100 15 1.8 1.6 1.2 0.8 
4 hours/day 0.5 3000 940 910 880 820 
1.0 1500 485 460 440 410 
2.5 600 195 180 170 155 
5.0 300 92 86 80 72 
10 150 45 40 36.5 32 
20 75 20.5 17 15.5 12.5 
30 50 12 10.5 9 7.4 
12 hours/day 0.5 3000 950 910 880 840 
1.0 1500 485 465 440 420 
2.5 600 185 175 160 150 
5.0 300 88 81 74 68 
10 150 40 36 32 29 
20 75 17 15 12 10.5 
24 hours/day 0.5 3000 970 930 890 850 
1.0 1500 485 455 435 405 
25 600 185 170 160 145 
5.0 300 84 80 72 65 
10 150 36 33 30 27 
20 75 14.5 13 12 10.5 
30 50 8.2 7.4 6.6 5.7 
50 30 4.2 3.6 3.1 2.7 
100 15 1.8 1.6 1.2 0.8 
1 hour on, 
6 hours off, 100 15 2.1 
1 hour on, 


16 hours off 


5 minutes/day 


(General- 300 5 65 

Purpose minutes 

Intermittent- 

Flashlight) 

4 minutes/hour, 

8 hour/day; 300 5 47 36 
16 hours rest minutes minutes 


(Light-Industrial 
Flashlight Test) 


1.5 


“EVEREADY” NO. 812 CELL VOLTS 
Type: Carbon - Zinc 
ANSI Designation: “AAA” 


Suggested Current Range: 0-20 milliamperes 


LABEL FLUSH WITH 
7OP OF CAN CURL 


ates [ines 
a 
a 

159 


.40 
19 


[ie | 063s 
[Fe [406 | 103 


.063 
.406 


THIS DIMENSION 
APPLIES CONTACT 
TO CONTACT. 


SPECIFICATIONS 
WOlLAGe: ADS: suc sr couaeseseretestaacrenataedecseusenoneneaiadereanaetatiietectinke —,+1.5 
AVGUIVIM VA Se, g.t-corosatarasietat tnt seianainecaieean aueatn an niuae neruecton saw tan eoeiwneeutitees Flat Contacts 
Average Weight .............ccccccececsceeeeesseestecseeuseesseueseneeseesens 0.3 oz. (8.5 grams) 
MOTUIMNG Said nesccantduatasnenueaeiereeas 0.20 cubic inches (3.28 cubic centimeters) 
eit cigs ta tears Ceneees a tae ean cn a aeeenise st One No. 12 ( ANSI “AAA”’) 


For service information see reverse side of this sheet ie 
A 


75 


“EVEREADY” NO. 812 
Estimated Average Service at 70°F (21.1°C) (Photoflash Application) 


LOAD 
SCHEDULE (ohms) CUTOFF ESTIMATED SERVICE 
Store at 70° F— 0.75 1 ampere Average of 1 year 


each month 
measure amperage 
supplied through 
0.75 ohm load 


PAGE 


76 


1D 
“EVEREADY” NO. 912 CELL 


VOLTS 
Type: Carbon - Zinc 


ANSI Designation: ““AAA”’ 
Suggested Current Range: 0-20 milliamperes 


LABEL FLUSH WITH 
JOP OF CAN CURL 


THIS DIMENSION 
gp APPLIES CONTACT 
jo APPROX. TO CONTACT. 


SPECIFICATIONS 
VOILAGE TADS? 4 icsiasic as aid Le ecactieesiias se ansncande ace su snabeadacansometantedeauane: —,+1.5 
NCURMWOGIS 253 ses So sae vatcve neta eeenaiacetandacebtontsecsesdtadn aathdeeteastent Goes Flat Contacts 
PVETAGG WVCIGIE eee hee cates en eas cetateces ts 0.3 oz. (8.5 grams) 
WOUUIINNG® asec ce sacccsick octiecereancexagousaieess 0.20 cubic inch (3.28 cubic centimeters) 
ACOIE, Scasncnisene leccsusdunestuaadisseguatantoeibueaneinen anne: One No. 12 ( ANSI AAA”) 


For service information see reverse side of this sheet 


“EVEREADY” NO. 912 
Estimated Average Hours Service at 70°F (21.1°C) 


STARTING 
DRAINS LOAD CUTOFF VOLTAGE 
SCHEDULE milliamperes) (ohms) 0.75V 0.8V 0.9V 10V 14V 1.2V 
2 hours/day 2 750 350 320 300 270 250 
2.5 600 289 266 247 228 204 
5 300 128 118 108 97 80 
10 150 54 47 43 39 32 
20 75 21 18 15 13 10 
50 30 5.5 4.5 3.5 1.7 1.1 
100 15 1.8 1.5 1.0 0.5 0.4 
4 hours/day 2 750 310 290 270 245 220 
2.5 600 237 228 213 185 171 
5 300 112 104 97 81 75 
10 150 49 44 40 33 28 
20 75 18.5 17 14 11.5 8.4 
30 50 10 8.8 7.8 5.1 3.4 
12 hours/day 2 750 320 285 260 230 200 
2.5 600 247 223 204 175 154 
5 300 114 100 90 77 65 
10 150 48 41 37 31 24 
20 75 18 15 11 8 6 
30 50 9 7.4 5.9 4.5 2.9 
24 hours/day 2 750 320 270 235 195 155 
2.5 600 250 204 175 147 114 
5 300 135 108 90 73 55 
10 150 40 30 24 19 14 
20 75 15.5 12 11 8 6 
50 30 4.2 32 2.3 1.7 1.1 
100 15 1.8 1.5 1.0 0.5 0.4 
4 minutes/hour 300 5 48 40 
8 hours/day minutes minutes 


16 hours-rest 


(Light-Industrial 
Flashlight Test) 
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1.5 
“EVEREADY” NO. 815 CELL woise 


Type: Carbon - Zinc 
ANSI Designation: “AA” 
Suggested Current Range: 0-25 milliamperes 


32 SL rs DIMENSION 
APPLIES CONTACT 
70 CONTACT 


M4 


u“ 
Za OIA.X j DEEP RECESS 


MOltage: Vea 0S- Sake apace jcceGacunenacadeewieactelteatds masunnesacacddeatouh use eclane ote: —,+1.5 
NOTA S eatiactgrou turd ene tieounaetucsanban vow slala tol axrennntieansdianwannenac Flat Contacts 
Average WeIgNt ...........cccccceccscscceecucsceseucesceseeesuceceeeuseeeeeees 0.6 oz. (17 grams) 
VOlUMG®  cepsvesstaavaceia nnn peed: 0.48 cubic inch (7.87 cubic centimeters) 
ell os crcraafieantesed decane iene causes toate enone eantaseeat: One No. 15 ( ANSI ““AA"’) 


For service information see reverse side of this sheet 


“EVEREADY” NO. 815 


Estimated Average Service at 70°F (21.1°C) 


STARTING 
DRAINS LOAD 
SCHEDULE (milliamperes) (ohms) 
Continuous 375 4 


4 minutes/hour 

8 hours/day 

16 hours-rest 375 4 
(Light-Industrial 


Flashlight Test) 


Discharge 1 second 

each minute for 1 

hour at 24 hour 0.15 
intervals for 5 

consecutive days 

per week 

(Photoflash Test) 


Discharge 15 seconds 

each minute for 1 

hour at 24 hour 

intervals for 5 1.5 1 
consecutive days amperes 

per week (ANSI 

Electronic- 

Photoflash 


Cell Test) 
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CUTOFF VOLTAGE 


0.25 


420 
discharges 


0.75V 0.9V 


35 
minutes 


minutes 


20 
discharges 


1.5 
“HERCULES” NO. HS15 INDUSTRIAL CELL 


VOLTS 
Type: Carbon - Zinc 


ANSI Designation: “AA” 
Suggested Current Range: 0-25 milliamperes 


NOTE: FOR INDUSTRIAL USE. 
NOT AVAILABLE AT RETAIL. 


pat +O 


ZL 
32-37 


“\ Tus DIMENSION 
APPLIES CONTACT 
70 CONTACT 


003 MIN. 


7 “a / o¢ 
Za OIA.X 55 DEEP RECESS 


SPECIFICATIONS 
VOINAGe Tas iccncatccans wearnedea nenensunstunsavnewedasacseeunauecnienccetaudewndecauh eae: —,+1.5 
WCRMNMAS tes cecGsanstusiactcuvshaaacaaiunencttedieudiendndon as abe aU aieone eae Flat Contacts 
PVErAGC WIQINE ipso. ces a2tece cece wtseeedeescetoeatueses uses 0.52 oz. (14.8 grams) 
WOIUIMNG facies Sonate A clots iasbes 0.48 cubic inch (7.87 cubic centimeters) 
eI: ak ciate ssa aneattccce cee iasouiee et ceiaees casumaeeatenee One No. 15 ( ANSI “AA”) 


For service information see reverse side of this sheet 


“HERCULES” NO. HS15 


Estimated Average Hours Service at 70° F (21.1°C) 


STARTING 
DRAINS LOAD 


CUTOFF VOLTAGE 


SCHEDULE (milliamperes) (ohms) 0.75V 0.8V 0.9V 1.0V 1.1V 1.2V 
2 hours/day 5 300 265 255 240 210 145 
10 150 125 120 110 92 60 
20 75 54 50 46 36 22 
30 50 32 28 25 20 11 
50 30 14 12 10 8 3.8 
4 hours/day 5 300 260 250 230 200 130 
10 150 120 110 98 84 54 
20 75 48 43 37 30 18 
30 50 26 22 18 14 7.6 
8 hours/day 1 1500 1275 1190 1080 950 680 
2 750 620 560 500 420 300 
5 300 240 225 200 160 105 
10 150 110 94 78 64 42 
20 75 42 35 28 21 14 
30 50 22 18 15 10.5 6.7 
12 hours/day 1 1500 1420 1280 1210 1120 820 
2 750 700 640 600 510 360 
5 300 230 215 180 140 100 
10 150 100 84 74 60 37 
20 75 40 33 26 19 11 
24 hours/day 1 1500 1440 1250 1180 1040 700 
2 750 670 580 500 420 300 
5 300 220 200 160 130 90 
10 150 94 80 66 52 35 
20 15 37 30 25 19 11 
30 50 20 16 13 9 6.7 
50 30 10 8.5 6.8 4.8 2.8 
4 hours/day 37.5 40 22 18 
(Radio Test) 
% hour/day 125 12 5.2 4.2 
(Calculator 
Test) 
5 minutes/day 375 4 120 
(General Purpose - minutes 
Intermittent Test-Flashlight) 
4 minutes/hour 375 4 80 68 
8 hours/day, 16 hours rest, minutes minutes 


(Light-Industrial Flashlight Test) 


“HERCULES” NO. HS15 


Estimated Average Hours Service at 70°F (21.1°C) 


4 Ohm Light-Industrial Flashlight Cell Test 


Discharge for 4 minute periods, beginning at hourly intervals, 
for 8 consecutive hours every day, with 16 hour rest periods 
intervening. 


CLOSED CIRCUIT VOLTAGE 
AT END OF LAST DISCHARGE 


OF EACH DAY 


TOTAL DISCHARGE TIME IN MINUTES 
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“EVEREADY” NO. 915 CELL 


Type: Carbon - Zinc 
ANSI Designation: “AA” 
Suggested Current Range: 0-25 milliamperes 


Inches | Millimeters | 
| os] 
a ee ee se 

Th 109 


.003 
rs ee 
oe ee 
563 


C563 _| 


“\. Tus DIMENSION 
APPLIES CONTACT 
7TO CON TACT 


7 Cd / oo 
ga OIA.X 55 DEEP RECESS 


WOltaGe: Tas: xt citortrnsnastactietacecsaitaisevaseiea ata bancmatuceas aes untae ucetentiavtens —,+1.5 
ORITMINGIS cn fi sevScaceadaiittecuts neds wnnsidt nada liven nanieenoseeetiunectaas wenden: deskeeus Flat Contacts 
Average Weign t wiccetintiet cvossatavocudearaniacsicdatiasaelomenetiaoet: 0.52 oz. (14.8 grams) 
M OUUIMG +5325 descsovecotntunanaranadeevennins 0.48 cubic inch (7.87 cubic centimeters) 
CGNs sa hls toca Rete ae ds ance toa esd ame eatnaeedsoedenosac eaten One No. 15 ( ANSI “AA”) 


For service information see reverse side of this sheet 


1.5 


VOLTS 


915 


“EVEREADY” NO. 


Estimated Average Hours Service at 70°F (21.1°C) 


STARTING 
DRAINS LOAD CUTOFF VOLTAGE 
SCHEDULE (milliamperes) (ohms) 0.75V. O08V O9V 10V 1.1V 1.2V 
2 hours/day 5 300 265 255 240 210 145 
10 150 125 120 110 92 60 
20 75 54 50 46 36 22 
30 50 32 28 25 20 11 
50 30 14 12 10 8 3.8 
4 hours/day 5 300 260 250 230 200 130 
10 150 120 110 98 84 54 
20 75 48 43 37 30 18 
30 50 26 22 18 14 7.6 
8 hours/day 1 1500 1275 1190 1080 950 680 
2 750 620 560 500 420 300 
5 300 240 225 200 160 105 
10 150 110 94 78 64 42 
20 75 42 35 28 21 14 
30 50 22 18 15 10.5 6.7 
12 hours/day 1 1500 1420 1280 1210 1120 820 
2 750 700 640 600 510 360 
5 300 230 215 180 140 100 
10 150 100 84 74 60 37 
20 75 40 33 26 19 11 
24 hours/day 1 1500 1440 1250 1180 1040 700 
2 750 670 580 500 420 300 
5 300 220 200 160 130 90 
10 150 94 80 66 52 35 
20 75 37 30 25 19 11 
30 50 20 16 13 9 6.7 
50 30 10 8.5 6.8 4.8 2.8 
4 hours/day 37.5 40 23 19 
(Radio Test) 
% hour/day 125 12 6 4.5 
(Calculator 
Test) 
5 minutes/day 375 4 130 
(General- minutes 
Purpose 
Intermittent 
Test—Flashlight) 
4 minutes/hour 375 4 90 68 
8 hours/day minutes minutes 


16 hours rest 
(Light-Industrial 


Flashlight Test) 


1.5 


“EVEREADY” NO. 1015 CELL VOLTS 
Type: Carbon - Zinc 
ANSI Designation: “AA” 


Suggested Current Range: 0-25 milliamperes 


| inches Millimeters_ 
rs ee 
| | tT 


a 


oO” 
LL 
32. 


“Tus DIMENSION 
APPLIES CONTACT 
70 CONTACT 


3” 
'32 


-_ 


003 MIN. 


7 7 / o 
64 OIA. X 55 DEEP RECESS 


SPECIFICATIONS 
Ville Ta OSs anicicsea cs tials awash wuaaw sala ten a elanteseraattenduaanuce war aieiesaade ~,+1.5 
PECANS -2icsccesiatamadateDeictis ea iiell act SA danni cenateteascuaaunebeariuadn Flat Contacts 
PVGT AGE WIG Esai cicitiocieccsaresar wiviaioigeiachaetehccauidedesd: 0.6 oz. (17 grams) 
MW OIUING 5 essence tice snazsccwtssvatecasaeeess 0.48 cubic inch (7.87 cubic centimeters) 
ROG T Wl tech eval eter ais telat es neta eden ac tee One No. 15 ( ANSI “AA"’) 


For service information see reverse side of this sheet 


“EVEREADY” NO. 1015 


Estimated Average Hours Service at 70° F (21.1°C) 


STARTING 
DRAINS LOAD CUTOFF VOLTAGE 
SCHEDULE (milliamperes) (ohms) 0.75V O8V 09V 1.0V 1.1V  1.2V 
2 hours/day 5 300 290 285 275 270 250 
10 150 145 140 135 130 115 
20 75 72 68 64 60 49 
30 50 45 43 39 35 27 
50 30 25 22 19 16 12 
100 15 8.5 7 6 4 2.5 
4 hours/day 5 300 295 280 270 260 240 
10 150 150 145 135 120 110 
20 75 70 64 60 52 40 
30 50 43 38 35 29 20 
50 30 18 16 14.5 12 8 
8 hours/day 5 300 295 280 255 240 220 
10 150 150 135 120 110 100 
20 75 66 60 55 45 34 
30 50 40 32 28 23 17 
12 hours/day 5 300 280 265 245 230 200 
10 150 150 135 120 100 90 
20 75 58 54 50 40 32 
24 hours/day 5 300 270 255 230 210 185 
10 150 117 110 98 88 74 
20 75 49 45 40 34 28 
30 50 28 26 23 19 15.5 
50 30 14 13 11.5 9 7 
100 15 5 4.5 4 3 2.3 
4 hours/day 37.5 40 33 26 
(Radio Test) 
4 hours/day 60 25 14 9.5 
(Radio Test) 
% hour/day 125 12 8 7.3 
(Calculator 
Test) 
4 minutes on, 250mA 40 
11 minutes off, constant minutes 
Repeat for current 
8 consecutive 
hours/day 
(Camera 
Cranking Test) 
5 minutes/day 375 4 210 
(General minutes 
Purpose 
Intermittent 
Test—Flashlight) 
4 minutes/hour 375 4 110 80 
8 hours/day minutes minutes 
16 hours rest, 
(Light-Industrial 
Flashlight Test) 
Continuous 375 4 27 
(Toy Test) minutes 
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1.5 
EVEREADY” NO. 1215 CELL nee 


Type: Carbon - Zinc (Zinc Chloride) 
ANSI Designation: “AA” 
Suggested Current Range: 0-25 milliamperes 


1.92 
131/32 1.97 


/ 
9f SN Tus DIMENSION 
APPLIES CONTACT 
70 CONTACT 


7 / 
é4 OIA.X 35 DEEP RECESS 


VONAGE: TAOS. ieee let tertecetivcstwa nes cobat aa Gosennae matenema sna auceieateuse —,+1.5 
HE CIEIIAL PV alS oi cinretaibasssanancitaineangumacoumae saiaamee iaistuenleuaa yu aeetiotict atnaaaoaeeecedeas Flat Contacts 
Average Weight ............ccccccceccccccececececeueceeseeseeccaeeenees 0.56 oz. (15.8 grams) 
WO HUINNIG andes ite e ers ee ete 0.48 cubic inch (7.87 cubic centimeters) 
COM ia untasieti al Peete ie lambert deen h oie: One No. 15 ( ANSI ““AA’’) 


For service information see reverse side of this sheet 
PAGE 
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“EVEREADY” NO. 1215 


Estimated Average Hours Service at 70°F (21.1°C) 


STARTING 
DRAINS LOAD ___ CUTOFF VOLTAGE 
SCHEDULE (milliamperes) (ohms) 0.75V 0.8V 0.9V 1.0V 
4 hours/day 37.5 40 33 31 
(Radio Test) 60 25 20 18 
% hour/day 
(Calculator 125 12 8.6 7.7 
Test 
2 hour/day 
(Cassette 187.5 8 5.8 4.9 
Test) 
4 minutes on, 
11 minutes off, 
8 hours/day 250 mA 118 
16 hours rest constant minutes 
Cranking 
Test 
5 minutes/day 
(General-Purpose 375 4 190 
Intermittent minutes 
Test-Flashlight) 
4 minutes/hour 
8 hours/day 
16 hours rest 375 4 175 139 
(Light-Industrial minutes minutes 
Flashlight Test) 
Continuous 375 4 110 
(Toy Test) minutes 
TEMPERATURE VS. SERVICE CAPACITY Temperature Percent of 70° F 
(21.1° C) Service 
For Following Conditions: a ae 
SCHEDULE: 4 minutes/hour 100 37.8 115 
8 hours/day 90 32.2 110 
16 hours rest 80 26.7 105 
(Light-Industrial 70 71.1 100 
Flashlight Test) 60 15.6 90 
50 10.0 80 
40 4.4 70 
Starting Drain: 375 milliamperes 30 214 60 
Load: 4 ohms 20 —6.7 45 
Cutoff: 0.9 volt 10 —12.2 30 
0 —17.8 20 


PAGE 


90 


1:5 
“EVEREADY” NO. T35 CELL wie 


Type: Carbon - Zinc 
ANSI Designation: “’C” 
Suggested Current Range: 0-1 milliampere 


Ld 


~—— THIS DIMENSION 


/ 22 ahi +9", APPLIES CONTACT 
6 / ie TO CONTACT 


SPECIFICATIONS 
NO AGE! a OS: - canosints wxteae-c one seactsonateadtsecevohe eke izetenewsaceediuyounaseidiaeusseaeen —,+1.5 
MOGUPUUVES > sites sl ot te lated sic ineeaa sha laanetacaiannagsameonenipeunats sa iunaste Flat Contacts 
Average Weight .............cccccccscsescnsecsseccecconeceecccsecencnaseees 1.4 oz. (39.7 grams) 
V OLUNMIG sc cosdivucssiteduntomanleedlevecsaun: 1.52 cubic inches (24.9 cubic centimeters) 
Nee Fah ae ere Dae owed neice acetates One No. 35 ( ANSI ‘’C’’) 


For service information see reverse side of this sheet 


“EVEREADY” NO. T35 


Estimated Average Service at 70°F (21.1°C) 


SCHEDULE 


24 hours/day 
(Simulated 


Clock Tests) 


_ (Transistorized 
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Movements) 


24 hours/day 


STARTING 


DRAINS 


100 


microamperes 


400 


microamperes 


1000 


microamperes 


9 


milliamperes 


LOAD 
(ohms) 


15000 


3750 


1500 


166.7 


DAYS TO 
CUTOFF VOLTAGE 


0.8V 0.9V 1.0V 


1100 


170 150 140 


420 
hours 


1.5 


“EVEREADY” NO. 835 CELL Sais 
Type: Carbon - Zinc 
ANSI Designation: “‘C” 


Suggested Current Range: 0-80 milliamperes 


(5 
1 po" —— THIS DIMENSION 


a APPLIES CONTACT 
/G 7TO CONTACT 


GS és 3° 
jg OIA. X & DEEP RECESS 


SPECIFICATIONS 
N OIA GSS acre dcadic bine tracenlsaradvenendadenaitentvededci ctl Paty vadeaid Gace indie deeuedta tals —,+1.5 
WCRI Neale sts asec ontario oa etre ahah eed cantla  aneiae Flat Contacts 
Average: Weight <s.522siuccsi ede al enc elciuiiedenncs 1.4 oz. (39.7 grams) 
WO VIING® i dios Seta tcet Sando Saxttudee dnote 1.52 cubic inches (24.9 cubic centimeters) 
Celi s.c2s.siectancenc ia ace ecis dae adie dan, leet etews One No. 35 ( ANS! ‘’C’’) 


For service information see reverse side of this sheet 


“EVEREADY” NO. 835 
Estimated Average Service at 70° F (21.1°C) 
STARTING 


DRAINS LOAD 
SCHEDULE (milliamperes) (ohms) 0.25V 0.9V 


CUTOFF VOLTAGE 


4 minutes/hour 
8 hours/day 

16 hours rest 
(Light- 
Industrial 


Flashlight Test) 375 4 125 
minutes 


Discharge for 

1 second each 

minute for 1 hour 

at 24 hour intervals 

for 5 consecutive 

days per week 

(Photoflash Test) 0.15 1250 
discharges 
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Type: Carbon - Zinc 
ANS! Designation: “C” 
Suggested Current Range: 0-80 milliamperes 


inches Witmer 
20 
010 8 


fs. “—~—— THIS DIMENSION 
Jé¢4+0° APPLIES CONTACT 
—-t” TO CONTACT 

lo 


3 oe 3 of 
je O1A.x = DEEP RECESS 


NOTE: FOR INDUSTRIAL USE. 
NOT AVAILABLE AT RETAIL. 


SPECIFICATIONS 
56. | (01 mB | 6 (> En So oC On Re re Re a —,+1.5 
CHE ISENN I (lied Sr seuteceaiacslacisirpciny atuceesvereg sencaedi en eatueace beacuse awsescaaneacetiee: Flat Contacts 
Average WeIGNT) sissiieraieiibuidaenddedecweieceietaieesiolacssadecsiie 1.5 oz. (41 grams) 
10) (Ug 9) - ene eon ee 1.52 cubic inches (24.9 cubic centimeters) 
COMM, eseudeaacaeccotencantocs aaeaiateeneasn aacraaseeemeences One No. 35 ( ANSI “’C’’) 


For service information see reverse side of this sheet 
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“HERCULES” NO. HS35 


Estimated Average Hours Service at 70°F (21.1°C) 


STARTING 
DRAINS LOAD CUTOFF VOLTAGE 
HED (milliamperes) (ohms) @.7V 0.75V 0O.8V 0.9V 1.0V Liv 1.2V 
2 hours/day 2.5 600 900 850 800 740 680 
5 300 520 460 420 380 320 
10 150 275 250 220 190 140 
20 75 140 130 115 94 64 
30 50 100 86 74 60 40 
50 30 53 48 40 33 20 
100 15 23 20 17 13 7.8 
150 10 12 9 6.5 5 3 0.3 
200 7.5 8.1 6.2 3.7 3 1.1 0.2 
250 6 5 3.5 2 1.5 
4 hours/day 2.5 600 1200 1150 1100 950 820 
5 300 620 580 540 460 360 
10 150 310 280 240 210 150 
20 75 150 130 110 88 62 
30 50 96 80 68 52 33 
50 30 52 42 33 25 15 
100 15 20 14 10 7 3.5 
12 hours/day 2.5 600 1300 1200 1100 1000 820 
5 300 650 600 550 480 390 
10 150 330 300 250 230 180 
20 75 160 125 110 80 60 
30 50 90 72 64 44 30 
50 30 48 38 28 18 11 
100 15 18 11 8 6 3.5 
24 hours/day 2.5 600 1450 1300 1200 1000 800 
5 300 700 620 540 440 340 
10 150 320 270 220 170 130 
20 75 140 115 90 64 50 
30 50 82 68 50 35 26 
50 30 40 33 23 16.5 11 
100 15 14 11 8 6 3.5 
STARTING LOAD 
SCHEDULE DRAINS _ (ohms) 
5 minutes/day 375 4 400 
(General- milliamperes minutes 
Purpose. 
[ntermittent- 
Flashlight) 
4 minutes/hour, 4 250 190 
8 hours/day, 375 minutes minutes 


16 hours rest 


(Light-Industrial 
Flashlight Test) 


milliamperes 


CLOSED CIRCUIT VOLTAGE AT END OF 
LAST DISCHARGE PERIOD EACH DAY 


“HERCULES” NO. HS35 


Estimated Average Service at 70° F (21.1°C) 


4 ohm Light-Industrial Flashlight Cell Test 
Discharge for 4 minute periods, beginning at hourly intervals, 


for 8 consecutive hours every day, with 16 hour rest periods 


intervening. 


TOTAL DISCHARGE TIME IN MINUTES 
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1.5 
“EVEREADY” NO. 935 CELL Gis 


Type: Carbon - Zinc 
ANSI Designation: “C” 
Suggested Current Range: 0-80 milliamperes 


Millimeters | 


fs “——— THIS DIMENSION 
Jé¢+0° APPLIES CONTACT 
~L.” YO CONTACT 
lo 


3 o 3 a 
je OUA.x = DEEP RECESS 


0 | >| |<] A | © | a ERP i Ce eS SC ER —,+1.5 
TOMI MalS 1.3.22. cebetncc dale elus cas cet aadinbaseinedal lider eapausrsaadeaieledands Flat Contacts 
Average Weight ...........:ccccccsescsssccscereceurccescceuscccercueses sesecs 1.5 0z. (41 grams) 
VOIUIM Ce osidoscenacetersebennsedsictdectebune 1.52 cubic inches (24.9 cubic centimeters) 
EW seas eh eaataee tase seed ea ee atten ah One No. 35 ( ANSI “’C’’) 


For service information see reverse side of this sheet 


“EVEREADY” NO. 935 


Estimated Average Hours Service at 70° F (21.1°C) 


STARTING 
DRAINS LOAD CUTOFF VOLTAGE 
SCHEDULE (milliamperes) (ohms) 0.7V 0.75V O.8V 0.9V 1.0V 1.1V 1.2V 
2 hours/day 2.5 600 900 850 800 740 680 
5 300 520 460 420 380 320 
10 150 275 250 220 190 140 
20 75 140 130 115 94 64 
30 50 100 86 74 60 40 
50 30 53 48 40 33 20 
100 15 23 20 17 13 7.8 
150 10 12 9 6.5 5 3 0.3 
200 7.5 8.1 6.2 3.7 3 1.1 0.2 
250 6 5 3.5 2 1.5 
4 hours/day 2.5 600 1200 1150 1100 950 820 
5 300 620 580 540 460 360 
10 150 310 280 240 210 150 
20 75 150 130 110 88 62 
30 50 96 80 68 52 33 
50 30 52 42 33 25 15 
100 15 20 14 10 7 3.5 
12 hours/day 2.5 600 1300 1200 1100 1000 820 
5 300 650 600 550 480 390 
10 150 330 300 250 230 180 
20 75 160 125 110 80 60 
30 50 90 72 64 44 30 
50 30 48 38 28 18 11 
100 15 18 11 8 6 3.5 
24 hours/day 2.5 600 1450 1300 1200 1000 800 
5 300 700 620 540 440 340 
10 150 320 270 220 170 130 
20 75 140 115 90 64 50 
30 50 82 68 50 35 26 
50 30 40 33 23 16.5 11 
100 15 14 11 8 6 3.5 
STARTING 
DRAINS LOAD DAYS 
SCHEDULE [microamperes) (ohms) 08V O09V  1,0V 
24 hours/day 250 6000 425 415 400 
(simulated 500 3000 235 225 210 
clock tests 1000 1500 130 120 110 
(Transistorized 
Movements) 
4 hours/day 37.5 40 73 50 
(Radio Test) milliamperes hours hours 
4 hours/day 60 25 41 26 
(Radio Test) milliamperes hours hours 
2 hours/day 187.5 8 8.2 5:2 
(Cassette milliamperes hours hours 
Test) 
% hour/day 268 5.6 7.3 6 
(Calculator milliamperes hours hours 
Test) 
5 minutes/day 375 4 400 
(General- milliamperes minutes 
Purpose 
Intermittent- 
Flashlight) 
4 minutes/hour, 4 250 198 
8 hours/day, 375 minutes minutes 
16 hours rest milliamperes 
(Light-Industrial 
Flashlight Test 
Continuous 375 4 95 86 60 
(Toy Test) milliamperes minutes minutes minutes 
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EVEREADY” NO. 1035 CELL VOLTS 


Type: Carbon - Zinc 
ANSI Designation: “C’”’ 
Suggested Current Range: 0-80 milliamperes 


53" vo" ) = THIS DIMENSION 
jogo es /6 +9" APPLIES CONTACT 
“76 TO CONTACT 
o/o" 
2.008 


SPECIFICATIONS 
WOITAGEs AOS s wataeevest vuistsdanaihodoshaae sees ensuites mado emeaeensediesanwoneat —,+1.5 
APETV AS chasis cigars eau ai oe ance sana cae oartealeumnaletnnmteeeeasonanes te caveg ete Flat Contacts 
Average Weight .............cccccceceececcecsccecseceeeeesecseceeeeaeeeeees 1.4 oz. (39.7 grams) 
WOU atime ontacsiacaeemiaasenaeyes 1.52 cubic inches (24.9 cubic centimeters) 
sec cida ieesal pa ey tures aacee eotts obonatace eeepc namase ce One No. 35 ( ANSI “C’’) 


For service information see reverse side of this sheet 


“EVEREADY” NO. 1035 
Estimated Average Service at 70° F (21.1°) 


SIMULATED CLOCK DRAINS (TRANSISTORIZED MOVEMENTS) 


STARTING 
DRAINS LOAD CUTOFF VOLTAGE 
SCHEDULE (microamperes) (ohms) 0.8V 0.9V 1.0V 
24 hours/day 250 6000 420 days 405 days 390 days 
500 3000 255 245 235 
1000 1500 150 145 135 
oes CUTOFF VOLTAGE 
DRAINS LOAD SS 
SCHEDULE (milliamperes) (ohms) 0.75V 0.9V 
4 hours/day 18 83.3 185 175 
hours hours 
4 hours/day 37.5 40 83 67 
(Radio Test) 
4 hours/day 60 25 34 28 
(Radio Test) 
2 hours/day 
(Cassette 187.5 8 6.7 5.4 
Test) 
Yhour/day 
(Calculator 268 5.6 7.9 6.2 
Test) 
4 minutes/hour 
8 hours /day 
16 hours rest 375 4 250 210 
(Light-Industrial be ee 
Flashlight 
Test) 
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1.5 
“EVEREADY” NO. 1235 CELL eae 


Type: Carbon - Zine (Zinc Chloride) 
ANSI Designation: “’C”’ 
Suggested Current Range: 0-80 milliamperes 


15" —— THIS DIMENSION 


2 ro ! 76 +0", APPLIES CONTACT 
2 "4, TO CONTACT 
o/o” 
2.008" 


3” 3 ” 
Je OIA.X &y DEEP RECESS 


SPECIFICATIONS 
MOILAOC: aS sa cectucwatsaeGouunacciatian ironswn wand ueucudanmriadssmiasnatd emauneytesetieas —,+1.5 
TOMA Nals wiaeevcosdekesss ialeeseuinceuadaast sedverstanedeaueviadsiausatascapaesuiaees Flat Contacts 
Average Weight .............ccccccceescceseccucecesseeuseseuenseeuveseues 1.6 oz. (45.6 grams) 
VOIUME™ seiccpascosaas taaialeasallesestevswuvans 1.52 cubic inches (24.9 cubic centimeters) 
Cel Ace str taredebacen iaaentothay ates esas aasamaaenyieaecenenecas nee neue: One No. 35 ( ANSI “’C’’) 


For service information see reverse side of this sheet 


“EVEREADY” NO. 1235 CELL 
Estimated Average Hours Service at 70° F (21.1°C) 


STARTING 
DRAINS LOAD _CUTOFF VOLTAGE _ 
SCHEDULE (milliamperes) (ohms) 0.75V 0.8V 0.9V 
4 hours/day 37.5 40 97 91 
(Radio Test) 
4 hours/day 60 25 59 55 
(Radio Test) 
2 hours/day 187.5 8 17 14.3 
(Cassette Test) 
5 minutes/day 
(General-Purpose 375 F 570 
Intermittent minutes 
Flashlight) 
4 minutes/hour, 
8 hours/day, 
16 hours rest 375 4 555 447 
(Light-Industrial UNE TES MURULES 
Flashlight Test) 
Continuous 375 4 281 237 
(Toy Test) minutes minutes 
TEMPERATURE VS. SERVICE CAPACITY TEMPERATURE PER CENT OF 70° F 
F Cc (21.1° C) SERVICE 
For Following Conditions: 100 37.8 115 
Schedule: 4 minutes/hour 90 32.2 110 
8 hours/day 80 26.7 105 
16 hours rest 70 21.1 100 
(Light-Industrial 60 15.6 90 
Flashlight Test) 50 10.0 80 
Spa ee 40 4.4 70 
_ 30 —1.1 60 
Starting Drain: 375 milliamperes 20 _6.7 50 
Load: 4 ohms 10 —12.2 40 
Cutoff: 0.9 volt 0 _178 30 
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1.5 
“EVEREADY” NO.T50 CELL saine 


Type: Carbon - Zine (Zinc Chloride) 
ANSI Designation: “D” 
Suggested Current Range: 0-1 milliampere 


Millimeters 


x THIS DIMENSION 
APPLIES CONTACT 
TO CONTACT. 


LA 


4 s 4/ 
g OIA.X Fa OEEP RECESS 


SPECIFICATIONS 
WOITAGE UBS sa see x ecaras ica sts ical atenes stots eeaks oingtcune se ce acca vae tanec —,+1.5 
TCRBV lS ot soes sas sacecestatenss caters tecestsiscegumiaces oeasteusasas oeeeeeateceios Flat Contacts 
Average Weight ............cccesceccessecsecescesseseesteeeers De eraeeaets 3.3 0z. (93.6 grams) 
Vl UM isidssiehkddite ean ee 3.17 cubic inches (52 cubic centimeters) 
CONV gritader cn usta cated eho nets ceeh ena One No. 50 ( ANSI “D"’) 


For service information see reverse side of this sheet 
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“EVEREADY” NO.T50 


Estimated Average Service at 70° F (21.1°C) 


STARTING PAYS TO 
DRAINS LOAD ___CUTOFF VOLTAGE _ 
SCHEDULE (microamperes) (ohms) 0.8V 0.9V 1.0V 
24 hours/day 250 6000 1360 1300 1230 
(Simulated _ 500 3000 780 740 700 
Clock Test) 1000 1500 400 390 380 
(Transistorized 
Movements) 
24 hours/day 9 166.7 1100 
milliamperes hours 


1.5 
“EVEREADY” NO. 850 CELL Gaia 


Type: Carbon - Zinc 
ANSI Designation: ‘D’”’ 
Suggested Current Range: 0-150 milliamperes 


| inches | Millimeter _| 
ee ee ae ee 
a ee ee 
|e | 094238 


13 “ es é 
232 “32 
a THIS DIMENSION 


APPLIES CONTACT 
7TO CONTACT. 


y u" a 
Z DIA.X £3 DEEP RECESS 


SPECIFICATIONS 
VOl\CdGC: 1ADS: -cczscueaatranecnernenccassaccdeanetabdeanieataast ses iacsturawecnewcones vacates —,+1.5 
WOT OI aS oa etonece hic s oe Secs sade pile on detssenuaicsatansuaee cue eneooe aes Flat Contacts 
Average Weight -sccccchicscsinssnateniaarivonvadsonedacueenvinan 3.3 0z. (93.6 grams) 
WOU Crcssssuaccsaranecesasteu eeneeieenusonans 3.17 cubic inches (52 cubic centimeters) 
Gr) | Seana pen cen mtr PRN COTE EDR oe MRT we ae One No. 50 ( ANSI “D"’) 


For service information see reverse side of this sheet 


“EVEREADY” NO. 850 
Estimated Average Service at 70°F (21.1°C) 


CUTOFF VOLTAGE 
SCHEDULE LOAD 0.5V 


Discharge 1 second 
each minute for 
1 hour at 24 hour 


intervals for 5 0.15 ohm 1150 
consecutive days discharges 
per week 
(Photoflash Test) 
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1.5 


“HERCULES” NO. HS50 INDUSTRIAL CELL VOLTS 


Type: Carbon - Zinc 
ANSI Designation: ‘D” 
Suggested Current Range: 0-150 milliamperes 


NOTE: FOR INDUSTRIAL USE. 
NOT AVAILABLE AT RETAIL. 


134 


THIS DIMENSION 
APPLIES CONTACT 
TO CONTACT. 


IA.x & DEEP RECESS 


NWO lLaAGE: PADS: ccsaceacssteaeasunecewctanaastseabarvacesaeensce wanes siutcsanlscinbeaaedeisanes —,+1.5 
MPOT MINAS aziuecseuceese cede yeswaudagacsecaeauaGesesiceite helena cnsdaucedeueeub tes Flat Contacts 
AVerage: WEIOKT - cccisicickcs cease sic eesies aici ccaeaneutauesece 3 0z. (85.1 grams) 
VOIIME eed tie iti eciacecaderee tual. 3.19 cubic inches (52.3 cubic centimeters) 


Si Talay oa sive ann Suna ube auinerRetsa nas weee deaayadauliaadveuntartens One No. 50 ( ANSI “’D”’ ) 


For service information see reverse side of this sheet 
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“HERCULES” NO. HS50 


Estimated Average Service at 70° F (21.1°C) 


STARTING 
DRAINS 
SCHEDULE (milliamperes) 


4 hours/day 60 


(Radio Test) 


4 minutes/hour, 

8 hours/day, 

16 hours rest 
(Light-Industrial 375 
Flashlight Test) 


(Simulates 300mA 
lamp) 


4 minutes 

every 15 

minutes, 

8 hours/day, 

16 hours rest 375 
(Heavy-Industrial 
Flashlight Test) 


Simulates 300mA 
lamp 


4 minutes/hour, 

8 hours/day, 

16 hours rest 
(Light-Industrial 667 
Flashlight Test) 


Simulates 500mA 
lamp 


4 minutes 

every 15 

minutes, 

8 hours/day 

16 hours rest 667 
(Heavy-Industrial 


Flashlight Test) 


Simulates 5010mA 
lamp 


LOAD 
(ohms) 


25 


2.25 


2.25 


0.65V 


485 
minutes 


260 
minutes 


CUTOFF VOLTAGE 


0.75V 


113 
hours 


0.9V 


100 
hours 


825 
minutes 


570 


minutes 


390 
minutes 


190 
minutes 


1.1V 


540 
minutes 


350 


minutes 


“HERCULES” NO. HS50 


Estimated Average Service at 70° F (21.1°C) 


4 ohm Heavy-Industrial Flashlight Cell Test 
Discharge for 4 minute periods, beginning at 15 minute intervals 
for 8 consecutive hours every day, with 16 hours rest periods 

intervening. 


0.3 ampere lamp (4 ohm test) 
(simulates PR6 or PR7 lamp) 


1.00 


CLOSED CIRCUIT VOLTAGE AT END 
OF LAST DISCHARGE PERIOD EACH DAY 


TOTAL DISCHARGE TIME IN MINUTES 
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1.5 


“EVEREADY” NO. 950 CELL ee 
Type: Carbon - Zinc 
ANSI Designation: “‘D” 


Suggested Current Range: 0-150 milliamperes 


sae DIMENSION 
APPLIES CONTACT 
TO CONTACT. 


SPECIFICATIONS 
NM OUTAGE’ TAOS: sicsthcte Sooke cies ete del trond cue ded nncataaadeeec te tetnedeeucwinuntetclees —,+1.5 
AQUIMUIMANS'. ceasGucarcnditscntanestucecnueacessuabirnadeaniaLieasoeusantenseaaaseunsuaceord Flat Contacts 
AVE age We IG sorcsct xc oti dence teed ds ah lecau ashe teas 3 oz. (85.1 grams) 
WV OLUIM GY ccevemiseletnceceaiGeceot,tehestis 3.19 cubic inches (52.3 cubic centimeters) 
Ce Ly csassntt res er ncnactchae tampa we ddaconh benim ee eseneasecanen One No. 50 ( ANSI “D”’) 


For service information see reverse side of this sheet 


“EVEREADY” NO. 950 


Estimated Average Hours Service at 70°F (21.1°C) 


STARTING 
DRAINS LOAD CUTOFF VOLTAGE 


SCHEDULE (milliamperes) (ohms) 0.65V 0.75V 0.8V 0.9V 1.0V 1.1V. 1.2V 


2 hours/day 10 150 525 500 475 450 430 
20 75 295 270 260 240 210 
30 50 210 185 175 155 135 
50 30 125 113 103 89 77 
100 15 57 50 45 35 29 
150 10 33 29 25 18.5 14 
200 7.5 21.5 18 15.5 11.5 8 
250 6 15 12 10 7.2 4.5 
300 5 11 8.5 7 5 2 
4 hours/day 10 150 660 620 580 530 470 
20 75 330 310 290 260 230 
30 50 220 200 185 155 125 
50 30 123 108 96 81 64 
100 15 50 41 36 30 22 
200 7.5 18 13.5 12 9 5.2 
300 5 8 6 3.5 3 2 
8 hours/day 10 150 700 660 620 560 460 
20 75 340 310 270 230 180 
30 50 210 180 150 130 100 
50 30 105 82 70 60 50 
100 15 39 28 23 18 13.5 
24 hours/day 10 150 1050 745 600 500 370 
20 75 360 260 210 165 125 
30 50 200 145 115 88 65 
50 30 92 67 52 40 29 
100 15 32 24 18.5, 13.5 9.6 
200 7.5 11.5 8.4 6.4 4.5 3.2 
300 5 6 4.5 3.5 3 2 
4 hours/day 60 25 107 78 
(Radio Test) hours hours 
2 hours/day 187.5 8 25 22 
(Cassette Test) hours hours 
4 minutes/ 


hour, 8 hours/ 
day, 16 hours 


rest 375 4 650 400 
(Light-Industrial minutes minutes 
Flashlight Test) 

Simulates 


300mA lamp 
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“EVEREADY” NO. 950 


Estimated Average Service at 70°F (21.1°C) 


STARTING 
DRAINS LOAD 
SCHEDULE (milliamperes) (ohms) 
4 minutes 
every 15 
minutes, 


8 hours/day 
16 hours rest 375 4 


(Heavy-Industrial 


Flashlight Test) 
Simulates 
300mA lamp 


5 minutes/day 
(General- 


Purpose 


Intermittent- 
Flashlight) 
Simulates 
500mA lamp 


667 2.25 


4 minutes 
hour, 8 hours/ 
day, 16 hours 
rest 

(Light- 
industrial 
Flashlight 
Test) 
Simulates 
500mA lamp 


667 2.25 


4 minutes 
every 15 
minutes, 8 
hours/day, 
16 hours rest 
(Heavy- 
industrial 
Flashlight 
Test) 
Simulates 
500mA lamp 


667 2.25 


Continuous 667 2.25 


(Toy Test) 


0.65V 


500 
minutes 


370 
minutes 


230 
minutes 


0.75V 


CUTOFF VOLTAGE 


08V O09V 1.0V 1.1V 1.2V 


340 
minutes 


210 
minutes 


270 


minutes 


110 
minutes 


105 


minutes 
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Lo 
“EVEREADY” NO. 1050 CELL VOLTS 


Type: Carbon - Zinc 
ANSI Designation: *‘D” 
Suggested Current Range: 0-150 milliamperes 


|| 025 


| Millimeters 
nO | 


~ THIS DIMENSION 
APPLIES CONTACT 
TO CONTACT. 


gi 


5" 
JZ OIA. &% DEEP RECESS 


VOI Cade TAS * ss retencadin incase oc caeas neciwenduesitasuaauosvarseceniaues wanceorececnees —,+1.5 
TERMANNANS Siac. cecensiee deeds baxcussnavedesadecesd wana leasinnecuatnnceseusneieewtee Flat Contacts 
Average Weight .............cccccecccscnecceccssccsecsecceceseceeccessancesees 3 oz. (85.1 grams) 
NMOIUINIG “acerisbedeadewtciasidgasnetaatenes 3.19 cubic inches (52.3 cubic centimeters) 
CGI tec ccts tesvatceueatacaes-acashotesencceeeseetixeas Navaueinn One No. 50 ( ANSI “’D’’) 


For service information see reverse side of this sheet 


“EVEREADY” NO. 1050 


Estimated Average Service at 70° F (21.1°C) 


STARTING 

DRAINS LOAD ___ CUTOFF VOLTAGE 
SCHEDULE (milliamperes) ohms 0.65V 0.75V 0.8V 0.9V 
4 hours/day 18 83.3 440 400 

hours hours 
4 hours/day 37.5 40 200 180 
(Radio Test) 
4 hours/day 60 25 110 98 
(Radio Test) 
4 minutes/hour, 
8 hours/day, 
16 hours rest, 667 2.25 500 325 
(Light-Industrial minutes minutes 
Flashlight Test) 
(Simulates 500 mA Lamp) 
Continuous 667 2.25 150 
minutes 
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1.5 
“HERCULES” NO. HS150 HEAVY DUTY INDUSTRIAL CELL \ 0) 7, 


Type: Carbon - Zinc 
ANSI Designation: ‘’“D” 
Suggested Current Range: 0-150 milliamperes 


NOTE: FOR INDUSTRIAL USE. 
NOT AVAILABLE AT RETAIL. 


| Inches ‘Millimeter | 

a ar ae 

ee ee 

[Te [063 [459 
M% 


| 078 | 1.98 
| se | 094 | 238 
| Mm | 250 | 835 


; «20 
.063 ; 
.078 : 
.094 

200 


THIS DIMENSION 
APPLIES CONTACT 
7O CONTACT. 


a 


Z Ss” 
g OIA.x F DEEP RECESS 


VO AQ OTE BOS 6 arctan cise sissweetarvaecddaviouudeccadescnatsbancsdecsecaceedeus oie aiacwensence —,+1.5 
GR al $2525 cc suioadcacesnctagterwhaitestica iesacun es des eackedeeuneseee eh ect Seas Flat Contacts 
AVeraGe WEIGINE: savnscauctcticiceee ceded canenaxe edaeidecswihk 3 oz. (85.1 grams) 
MOWING icte ie saxecs scence tanvotiacebeate 3.19 cubic inches (52.3 cubic centimeters) 
Cell ecctesutestansecastouidvuvetcdameeatertinattupleoulete deatumetencs One No. 50 ( ANSI ‘’D’’) 


For service information see reverse side of this sheet 


“HERCULES” NO. HS 150 


Estimated Average Service at 70°F (21.1°C) 


STARTING 


DRAINS LOAD CUTOFF VOLTAGE 
SCHEDULE (milliamperes) (ohms) 0.65V 0.75V 0O.9V 1.1V 


4 minutes/ hour, 

8 hours/day, 

16 hours rest 

(Light-Industrial 375 4 975 625 
Flashlight Test) minutes minutes 


Simulates 
300mA lamp 


4 minutes 

every 15 

minutes, 

8 hours/day, 

16 hours rest 375 4 890 565 
(Heavy-Industrial minutes minutes 
Flashlight Test) 

Simulates 

300 mA lamp 


4 minutes/hour, 

8 hours/day, 

16 hours rest 

(Light-Industrial 667 2.25 710 465 
Flashlight Test) minutes minutes 
Simulates 

500 mA lamp 


4 minutes every 

15 minutes, 

8 hours/day, 

16 hours rest 667 2.25 475 340 
(Heavy-Industrial minutes minutes 
Flashlight Test) 

Simulates 

500 mA lamp 
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“HERCULES” NO. HS 150 


Estimated Average Minutes Service at 70° F (21.1°C) 


4 ohm Heavy-Industrial Flashlight Cell Test 
Discharge for 4 minute periods, beginning at 15 minute intervals 
for 8 consecutive hours every day, with 16 hour rest periods 
intervening. 


0.3 ampere lamp (4 ohm test) 
(simulates PR6 or PR7 lamp) 


CLOSED CIRCUIT VOLTAGE AT END OF LAST 


DISCHARGE PERIOD EACH DAY 


0 200 400 600 800 1000 


TOTAL DISCHARGE TIME IN MINUTES 
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1.5 
“EVEREADY” NO. 1150 CELL woixe 
Type: Carbon - Zinc 

ANSI Designation: ‘’D’”’ 


Suggested Current Range: 0-150 milliamperes 


THIS DIMENSION 
APPLIES CONTACT 
TO CONTACT. 


a” a” 
Z OlA.x 2, DEEP RECESS 


W Ol Tad @s (ONS! = aecnch ea diied ie cosdteacteecaca tases waded setuanicpe sich weraaneede ne eee —,+1.5 
TORONNGIS: cr ansesiitetseadicosdenh gu vaunns eee dodaiienbraeutviitdvcentencdatesenceus Flat Contacts 
AVCrage: WIQNE ciciscasvies eee akcdidestn tasers neoedia emanate 3 oz. (85.1 grams) 
MG UIMG? sitios eas ceuitunsautanateasuntess 3.19 cubic inches (52.3 cubic centimeters) 
CON ea ccscecneileeseteh catch kasceciamcateetautni anaes rewtes One No. 50 ( ANSI “’D”’) 


For service information see reverse side of this sheet 


“EVEREADY” NO. 1150 


Estimated Average Minutes Service at 70°F (21.1°C) 


STARTING 
DRAINS LOAD _ CUTOFF VOLTAGE _ 
SCHEDULE milliamperes} (ohms) 0.65V 0.9V 1.1V 


4 minutes/hour 

8 hours/day, 

16 hours rest, 375 4 950 625 
(Light-Industrial 

Flashlight Test ) 

Simulates 300 mA Lamp 


4 minutes every 

15 minutes, 8 hours/ 

day, 16 hours rest, 375 4 900 560 
(Heavy-Industrial 

Flashlight Test) 


Simulates 300 mA Lamp 


4 minutes/hour 
8 hours/day, 
16 hours rest, 667 2:25 780 500 


(Light-Industrial 


Flashlight Test) 
Simulates 500 mA Lamp 


4 minutes every 

15 minutes, 

8 hours/day, 

16 hours rest, 667 2.25 575 400 
(Heavy-Industrial 

Flashlight Test) 


Simulates 500 mA Lamp 
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1.5 
“EVEREADY” NO. 1250 CELL VOLTS 
Type: Carbon - Zinc (Zinc Chloride) 
ANSI Designation: ““D” 


Suggested Current Range: 0-150 milliamperes 


111/32 


THIS DIMENS/ON 
APPLIES CONTACT 
TO CONTACT. 


4f 4 
4 DA.XE, DEEP RECESS 


SPECIFICATIONS 
Voltage: Taps: scsh ected ccesleecd ics acasceteuvesadioie ied meagan ia annds eaneaotene —,+1.5 
VOT ars: ct sccccteabsatat ceca shana ha hae fuathutamtaree aes tenes tesateose ou saceee Flat Contacts 
PVEAGE: WOIGIE esectendlnetcaceeteiulo ate tains Jaiauiastshigeieeantasas 3.3 0z. (93.6 grams) 
MOI GING fhe. s res soled cn an! 3.17 cubic inches (52 cubic centimeters) 
COU ase ies bs han tale tieeseeaneiionest Sitieiiinat Ocataiungeasedda dies One No. 50 ( ANSI ‘‘D’’) 


For service information see reverse side of this sheet — 
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“EVEREADY” NO. 1250 


Estimated Average Service at 70°F (21.1°C) 


STARTING 
DRAINS LOAD CUTOFF VOLTAGE 

SCHEDULE (milliamperes) (ohms) 0.65V 0.75V 0.8V_ 0.9V 1.1V 
4 hours/day 60 25 139 128 
(Radio Test) hours hours 
2 hours/day 187.5 8 42 37 
(Cassette Test) hours hours 
4 minutes 
every 15 
minutes, 
8 hours/day, 
16 hours rest 375 4 961 580 
(Heavy-Industrial minutes minutes 
Flashlight Test) 
Simulates 
300mA lamp 
4 minutes/hour, 
8 hours/day, 
16 hours rest 667 2.25 739 502 
(Light-Industrial minutes minutes 
Flashlight Test) 
Simulates 
500mA lamp 
Continuous 667 2.25 319 249 
(Toy Test) minutes minutes 


“EVEREADY” NO. 1250 


Temperature vs. Service Capacity 


aH pene pala Temperature Per Cent of 70°F 
chedule: 4 minutes/hour F Cc (21.1°C) Service 
8 hours/day —= —_— a 
16 hours rest 100 37.8 115 
(Light-Industrial 90 32.2 110 
Flashlight Test) 80 26.7 105 
70 21.1 100 
60 15.6 95 


Starting Drain: 667 milliamperes 


50 10 90 
Load: 2.25 ohms 40 4.4 85 
Cutoff: O.9V 30 —1.1 80 
20 —6.7 70 
10 —12.2 60 
0 -178 45 


PAGE 


127 


1,5 
“EVEREADY” NO. 711 BATTERY wana 


Type: Carbon - Zinc 
Suggested Current Range: 0-500 milliamperes 


4.5 = Ce 
3 t 0, fd 
” ey yy 


KS 


TERMINAL POSTS - No. 8-32 THREAD 
FLAST/IC KNUALS 


SPECIFICATIONS 
NW Ol LAG Cai (OS: 25.52 coun icarustwrec acniterde dices cerasteecidaivne suis Soaign oho tueteneen an joaveiconnaceciulat uae —,+1.5 
MCMINIMGAIS srncbusiarcwdlensenucndedventanierensdedidacdaatucnantesneaavenies Knurled Nut & Screw 
Average Weight): issccdssng tiated biowe Aiadeldsacseebce duce ationes 12 oz. (340 grams) 
MOUUING: pees ccka tenon aioe: 12.4 cubic inches (203 cubic centimeters) 
22) | Ce eT eo em a ee er ee ah Two No. 60 ( ANSI “F’’) in parallel 


For service information see reverse side of this sheet 


“EVEREADY” NO. 711 


Estimated Average Hours Service at 70°F (21.1°C) 


STARTING 
DRAINS LOAD __ CUTOFF VOLTAGE 
SCHEDULE (amperes) (ohms) 0.3V 0.8V 0.9V 
4 hours/day 0.3 5 75 
8 hours/day 1.0 1.5 35 
(Glo-Plug 
Ignition) 


5 minutes on, 

15 minutes off— 

8 hours/day 1.14 1.32 21 
(Glo-Plug 


Ignition) 
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1.5 
“EVEREADY” NO. 742 BATTERY wore 


Type: Carbon - Zinc 
Suggested Current Range: 0-1 ampere 


250 
t.010” 


DIMENSIONEO SOCKET 
L£4YOUT-TOP VIEW 


4* 
/ PIN - 8 DIA. 


5S " 
/ PIN - 5p DIA. 
(ANSI No.! SOCKET ) 


NOI AGE’ NAS c6esheeicocsanihhanan sous lausecassahautoutamcessaaoiestaneaete este ek —,+1.5 
WON EVES ccscnk dncclogsaneaclonsen oe sedususe cGptatesundal oaaver dis aaeseoaeewerteuledatanemage nen Socket 
Average Weight .............cccccescsececceeccsscescesccescuseesceueeese 1 Ib. 6 oz. (624 grams) 
NM OMUIME® quis ands carcdaustcauenstiueaieaton: 26.5 cubic inches (434 cubic centimeters) 
COIS ties diaacpinuatdraccnceta tb ateeemateansestaasetors Four No. 60 (ANSI ’‘F’’) in parallel 
JACKET Woscinnscuslscaderamnacsewsaueneuateal Metal (See cautionary statement on page 4) 


For service information see reverse side of this sheet. 


“EVEREADY” NO. 742 


Estimated Average Hours Service at 70°F (21.1°C) 


STARTING 
DRAINS LOAD 


PAGE 


SCHEDULE (milliamperes) (ohms) 


2 hours/day 80 18.75 
120 12.5 

400 3.75 

800 1.88 

1200 1.25 

4 hours/day 80 18.75 
120 12.5 

400 3.75 

800 1.88 

1200 1.25 

24 hours/day 40 37.5 
80 18.75 

120 12.5 

400 3.75 

800 1.88 

1200 1.25 

4 hours/day 300 5 


132 


475 
320 


1200 
550 
350 

84 
33 
18 


CUTOFF VOLTAGE 


o9v 10V A.V 
450 410 370 
310 280 250 
88 78 68 
37 33 27 
20.5 18 13.8 
425 400 335 
275 260 235 
75 56 44 
28 22 16 
15 12.3 8.5 
1050 940 880 
470 390 335 
275 250 220 
70 55 40 
26 20 13 
14 10.5 6.5 
130 105 85 


Type: Carbon - Zinc 
Suggested Current Range: O-1 ampere 


ay 
oo 


9/8 


19/16 


BR 
APPROX. 


063 
.094 
319 
625 


| 
131 


2.63 
3.84 
4.31 


TERMINAL POSTS - No. 8-32 THREAD 
PLASTIC KNURLS 


METAL JACKET 
SPECIFICATIONS 
NG a ee Neg OS scat vesicles roma coutotaan rca taint anew inuareneast ahaenaracueaaruadone —,+1.5 
MPEGS? caatncksevactoncaacnetesPandetateotdedeaasacauaQa can neasienseds Knurled Nut & Screw 
Average Weighit..c.c.ssisseisidincitanlavoswaieisiantasensistadiuan ees 1 Ib. 7 oz. (652 grams) 
YAO | 99 (cee cle ie nee NC rE 26.5 cubic inches (434 cubic centimeters) 
CONS. coe er sice ik poeta ed eae neas Four No. 60 (ANSI ‘’F’’) in parallel 
JAG ROY atte iene le lo taheteouicen ees Metal (See cautionary statement on page 4) 


For service information see reverse side of this sheet. 


1.5 


VOLTS 


“EVEREADY” NO. 735 


Estimated Average Service at 70°F (21.1°C) 


STARTING 
DRAINS 
SCHEDULE 


Discharge for 10 
periods of 4 minutes 
each, beginning at 
hourly intervals, 
during 6 days per 
week. On the 
remaining day every 
other discharge 
period shall be 
omitted.(There are 
65 such discharge 
periods per week, or 
a total weekly service 
of 260 minutes) 
(Light Intermittent 
Test) 


0.225 


2 hours/day 0.562 
5 minutes on, 

15 minutes off— 

8 hours/day 1.14 
(Glo-Plug 

Ignition) 
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(amperes) 


LOAD 


(ohms) 


6.67 


2.67 


1.32 


CUTOFF VOLTAGE 
0.85V 0.9V 


0.8V 


0.93V 


150 days 


72 hours 


32 hours 28 hours 


“EVEREADY” NO. HS6 INDUSTRIAL DRY CELL 


Type: Carbon - Zinc 
ANSI Designation: ‘’6” 
Suggested Current Range: 0-1.5 amperes 


| inches | Millimeter _ 


NOTE: FOR INDUSTRIAL USE. 
NOT AVAILABLE AT RETAIL. 


TERMINAL POSTS -No.8-327;/4REAO 
PLASTIC KNURLS 


SPECIFICATIONS 
VONAGE: TADS a: ciccbaccaacsnncncdsnesgpoacetoss aa uasononedacnsadenganspoaiuennskessageeseies —,+1.5 
TEE EIMIGNS si ccx sotincaga ceca en eaaenaaronauauiessetionestaneanve bameneeanauancuais Knurled Nut & Screw 
Average WV CIGT. s2s53cesiu ct censvadnwiadcccae petaaceeocsddaaedueudaetanine 2 Ibs. (907 grams) 
MOLUING: cetadub tet nscctieh ate cncteteauiaceon,2 29.3 cubic inches (480 cubic centimeters) 
Gell ssc raeceas adce nace snasattieacwle date atun asa ceo teuaeseoatousen tee: One No. 6 ( ANSI ‘6”) 


For service information see reverse side of this sheet 


1.5 


VOLTS 


PAGE 
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“EVEREADY” NO. HS6 


Estimated Average Hours Service at 70° F (21.1°C) 


STARTING 
DRAIN LOAD 
SCHEDULE (milliamperes) (ohms)  0.8V 0.9V 1.0V 1.1V 1.2V 


CUTOFF VOLTAGE 


2 hours/day 60 25 651 641 610 591 565 
70 21.4 590 580 540 520 475 

80 18.75 540 530 480 460 410 

100 15 460 450 400 370 320 

200 7.5 265 250 210 185 135 

300 5 176 157 133 112 76 

400 3.75 130 110 94 74 48 

600 2:5 75 64 54 37 20 

4 hours/day 60 25 817 760 713 665 540 
70 21.4 720 660 600 550 450 

80 18.75 640 580 520 480 390 

100 15 530 470 410 370 300 

200 75 275 230 185 160 115 

300 5 166 143 114 92 63 

400 3.75 125 100 78 60 40 

600 2.5 68 55 43 32 20 

8 hours/day 20 75 2300 2250 2150 2050 2000 
40 37.5 1300 1250 1200 1100 1000 

60 25 950 890 817 722 627 

70 21.4 820 760 700 620 525 

80 18.75 720 680 620 530 450 

100 15 590 540 490 415 330 

200 LD 290 260 225 180 120 

300 5 176 157 128 100 60 

400 3.75 114 98 82 60 34 

600 2.5 50 44 35 25 11 

24 hours/day 10 150 5100 5000 4800 4600 4300 
20 75 3000 2800 2700 2500 2250 

40 37.5 1550 1450 1350 1200 960 

60 25 1078 980 868 726 566 

70 21.4 850 780 700 580 440 

80 18.75 720 660 600 480 350 

100 15 550 500 450 350 260 

200 7.5 210 190 170 125 74 

300 5 114 99 90 66 35 

400 3.75 74 65 55 40 20 

600 2.5 39 33 29 20 9 
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“EVEREADY” NO. HS6 


Estimated Average Service at 70°F (21.1°C) 


STARTING 
DRAIN LOAD 
SCHEDULE (milliamperes) (ohms) 0.9V 0.93V 1.08V 


CUTOFF VOLTAGE 


24 hours/day 5 300 340 
days 


Discharge for 10 

periods of 4 minutes 

each beginning at 

hourly intervals, 

during 6 days per 

week. On the 

remaining day every 

other discharge 90 16.67 420 
period shal! be days 
omitted. (There 

are 65 such discharge 

periods per week, or 

a total weekly service 

of 260 minutes.) 


(Light Intermittent Test) 


as above 225 6.67 250 
days 


1 hour discharge, 

6 hours rest, 

1 hour discharge, 562 2.67 70 
16 hours rest hours 


(Heavy 


Intermittent Test) 


2.67 Ohm Heavy Intermittent Test 
1 hour discharge, 6 hours rest 
1 hour discharge, 16 hours rest 
repeat daily 


a 
s 
—_ 


0.56 ampere 
(starting drain) 


PERIOD 
) 
Te) 


CLOSED CIRCUIT VOLTAGE 
AT END OF DAILY DISCHARGE 


TOTAL DISCHARGE TIME IN HOURS 
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“EVEREADY” NO.IF6 CELL (Two Fahnestock terminals) VOLTS 
IS6 CELL (Two screw terminals) 
IS6T CELL (One plastic knurl one wire terminal) 


Type: Carbon - Zinc 
ANSI Designation: ‘’6” 
Suggested Current Range: 0-1.5 amperes 


[Inches Millimeters | 


£56T 


TERMINAL POSTS -No.8-32THREAO + / PLAST/C KNURL 
(—)  / WIRE TERMINAL 
2 FAHNESTOCK TERMINALS |SLASTIC KNURLS TERMINAL POST - No. 8-32 THREAL 


WG Pade aS is 5ct a snerctecmemcelaotoavenetsencnrsnaancelueamunsseeasiac aestoelan pete unions —,+1.5 
DORMS voici sols skdessldieeedds Two Fahnestock or two knurled nut & screw or 

one plastic knurl & one wire terminal 
PVeraGe WeIGNT Asc bsicetehecten tic renee usa ahead cate 2 Ibs. (907 grams) 
MONG yg ce cess ee ee 29.3 cubic inches (480 cubic centimeters) 
Ce eet A tetas eters bees Seren at ae aren ne ate One No. 6 ( ANSI “6"’) 
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For service information see reverse side of this sheet 


“EVEREADY” NOS.IF6,1S6 & IS6T 


Estimated Average Hours Service at 70° F (21.1°C) 


STARTING 
DRAIN LOAD CUTOFF VOLTAGE 
SCHEDULE (milliamperes) (ohms) 0.8V 0.9V. 1.0V_ 1.1V. 1.2V. 
2 hours/day 60 25 651 641 610 591 565 
70 21.4 590 580 540 520 475 
80 18.75 540 530 480 460 410 
100 15 460 450 400 370 320 
200 7.5 265 250 210 185 135 
300 5 176 157 133 112 76 
400 3.75 130 110 94 74 48 
600 2.5 75 64 54 37 20 
4 hours/day 60 25 817 760 713 665 540 
70 21.4 720 660 600 550 450 
80 18.75 640 580 520 480 390 
100 15 530 470 410 370 300 
200 7.5 275 230 185 160 115 
300 5 166 143 114 92 63 
400 3.75 125 100 78 60 40 
600 25 68 55 43 32 20 
8 hours/day 20 75 2300 2250 2150 2050 2000 
40 37.5 1300 1250 1200 1100 1000 
60 25 950 890 817 722 627 
70 21.4 820 760 700 620 525 
80 18.75 720 680 620 530 450 
100 15 590 540 490 415 330 
200 7.5 290 260 225 180 120 
300 5 176 157 128 100 60 
400 3.75 114 98 82 60 34 
600 2.5 50 44 35 25 11 
24 hours/day 10 150 5100 5000 4800 4600 4300 
20 75 3000 2800 2700 2500 2250 
40 37.5 1550 1450 1350 1200 960 
60 25 1078 980 868 726 566 
70 21.4 850 780 700 580 440 
80 18.75 720 660 600 480 350 
100 15 550 500 450 350 260 
200 7.5 210 190 170 125 74 
300 5 114 99 90 66 35 
400 3.75 74 65 55 40 20 
600 2.5 39 30 29 20 9 
PAGE 


140 


“EVEREADY” NOS. IF6,1S6 & IS6T 


Estimated Average Service at 70° F (21.1°C) 


STARTING 
DRAIN LOAD 
SCHEDULE (milliamperes) (ohms) 0.9V 0.93V 1.08V 


CUTOFF VOLTAGE 


24 hours/day 5 300 340 
days 
Discharge for 10 
periods of 4 minutes 
each beginning at 
hourly intervals, 
during 6 days per 
week. On the 
remaining day every 
other discharge 90 16.67 420 
period shall be days 
omitted. (There 
are 65 such discharge 
periods per week, or 
a total weekly service 
of 260 minutes.) 
(Light Intermittent Test) 


as above 225 6.67 250 
days 

1 hour discharge, 

6 hours rest, 

1 hour discharge, 562 2.67 70 

16 hours rest hours 

(Heavy 

Intermittent Test) 


2.67 Ohm Heavy Intermittent Test 
1 hour discharge, 6 hours rest 
1 hour discharge, 16 hours rest 
repeat daily 


0.56 ampere 
(starting drain) 


CLOSED CIRCUIT VOLTAGE 
AT END OF DAILY DISCHARGE 
PERIOD 
ro) 
a) 


TOTAL DISCHARGE TIME IN HOURS 
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1.5 
“EVEREADY” NO. EA6F CELL VOLTS 
Type: Carbon - Zinc 
ANSI Designation: ‘6” 


Suggested Current Range: 0-1.5 amperes 


ae 


66.7 
156. 


2 FAHNESTOCA TERMINALS 


SPECIFICATIONS 
VOlTAGE: TapOS? sec csi2i bin sedcanssicn cud vinlecanwevanciadee da ecenuewrens Heaneeee aden —,+1.5 
TORII a S.hene cass veceasaeeces See ao ectestet eae Two Fahnestock terminals 
Average WeIgNt .............ccccccesccsscceeceecessvereseceuceseseuses 2 Ibs. 2 oz. (964 grams) 
VOIUME ........cccecesesesccsccerecsecssseass 29.3 cubic inches (480 cubic centimeters) 
COU ackiad woe eniga tana de eat tatatthenste Qaida anc etthinmadienatautess One No. 6 ( ANSI ‘’6”) 


For service information see reverse side of this sheet 


“EVEREADY” NO. EAGF 
Estimated Average Service at 70°F (21.1°C) 


STARTING 
DRAINS LOAD —__CUTOFF VOLTAGE 


SCHEDULE (milliamperes) (ohms) 85V 0.9V 0.93V 1.08V 


24 hours/day 5 300 450 
days 


Discharge for 10 

periods of 4 minutes 

each beginning at 

hourly intervals, 

during 6 days per 

week. On the 

remaining day every 

other discharge 90 16.67 650 
period shall be days 
omitted. (There 

are 65 such discharge 

periods per week, or 

a total weekly service 

of 260 minutes) 

(Light Intermittent Test) 


6 hours/day 120 12.5 340 
hours 


Discharge for 10 

periods of 4 minutes 

each beginning at 

hourly intervals, 

during 6 days per 

week. On the 

remaining day every 

other discharge 225 6.67 350 
period shall be days 
omitted. (There 

are 65 such discharge 

periods per week, or 

a total weekly service 

of 260 minutes) 


(Light Intermittent Test) 


1 hour discharge 

6 hours rest 

1 hour discharge 562 2.67 
16 hours rest 

(Heavy Intermittent Test) 


45 
hours 


es. 


VOLTS 


“EVEREADY” NO. EA6 CELL (Two screw terminals) 
EAGFT CELL(One Fahnestock terminal, one wire terminal) 
EAGST CELL(One plastic knurl, one wire terminal) 


Type: Carbon-Zinc 
ANSI Designation: 6” 
Suggested Current Range: 0-1.5 amperes 


EA6 EA6FT EA6ST 
No. 6 Alarm Cell No. 6 Alarm Cell No. 6 Alarm Cell 
2 Plastic Knurls + 1 Fahnestock +1 Plastic Knurl 
Terminal Posts - (—) 1 Wire Terminal (—) 1 Wire Terminal 
No. 8-32 Thread Terminal Post - No. 8-32 Thread 


SPECIFICATIONS 
VOMAGG: Va OS centri ce csiais sie tec tactuavn on iuniald Asccasrecsactaetiahen cds fewicauletetes = + 1.5 
TOGIIMANS hieoeetstio eat teealndeed Two plastic knurl screw terminals or 
One Fahnestock and one wire or one plastic knurl and one wire 
PAVE AGC WOIGM Ges ceccsitaceep ioe ese ites ted oelet hel Soaee 2 Ibs. 2 oz. (964 grams) 
VOLUN Hs cca rtneetserei ncaa ieee. 29.3 cubic:inches (480 cubic centimeters) 
RGU iat es sia easare inte iets alamo leant chain One No. 6 (ANSI ‘’6’’) 


For service information see reverse side of this sheet 
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Estimated Average Service at 70 °F (21.1 °C) 


STARTING 
DRAINS LOAD 
SCHEDULE (milliamperes) (ohms) 85V 0.9V 0.93V 1.08V 


24 hours/day 5 300 450 
days 


CUTOFF VOLTAGE 


Discharge for 10 

periods of 4 minutes 

each beginning at 

hourly intervals, 

during 6 days per 

week. On the 

remaining day every 

other discharge 90 16.67 650 
period shall be days 
omitted. (There 

are 65 such discharge 

periods per week, or 

a total weekly service 

of 260 minutes) 


(Light Intermittent Test) 


6 hours/day 120 12.5 340 
hours 


Discharge for 10 

periods of 4 minutes 

each beginning at 

hourly intervals, 

during 6 days per 

week. On the 

remaining day every 

other discharge 225 6.67 350 
period shall be days 
omitted. (There 

are 65 such discharge 

periods per week, or 

a total weekly service 

of 260 minutes) 

(Light Intermittent Test) 


1 hour discharge 

6 hours rest 

1 hour discharge 562 2.67 45 
16 hours rest hours 
(Heavy Intermittent Test) 


“EVEREADY” NO. 750 BATTERY wore 


Type: Carbon - Zinc 
Suggested Current Range: 0-25 milliamperes 


(FRONT) 


SPECIFICATIONS 
VOIAGC: Tas. coerce cess eae SosseneSpcciiae spac ee tunesasauet da bene cee Socaee cued eat —,+3 
MVC TINGS site oht scutes iactensd a raiedinslaad cates cawtied se leeuaa dees MBen ou ovewee sales inas Dees nese Spring 
Average WeIGnt octet ict tet ota teceescscaaitresdeeauuetnnansanseeesds 2 oz. (56.7 grams) 
VO] AGC) 65. tccdoleisoasaseceanaceckaneess 1.62 cubic inches (26.6 cubic centimeters) 
COLA S ie sts eS ier cote res ete San eee Two No. 15 ( ANSI ““AA’’) in series 


For service information see reverse side of this sheet 


“EVEREADY” NO. 750 


Estimated Average Hours Service at 70° F (21.1°C) 


STARTING 
DRAINS LOAD 
SCHEDULE (milliamperes) (ohms)  1.6V 1.8V 2.0V 2.2V 2.4V 


CUTOFF VOLTAGE 


2 hours/day 5 600 265 255 240 210 145 
10 300 125 120 110 92 60 

20 150 54 50 46 36 22 

30 100 32 28 25 20 11 

50 60 14 12 10 8 3.8 

4 hours/day 5 600 260 250 230 200 130 
10 300 120 110 98 84 54 

20 150 48 43 37 30 18 

30 100 26 22 18 14 7.6 

8 hours/day 1 3000 1275 1190 1080 950 680 
2 1500 620 560 500 420 300 

5 600 240 225 200 160 105 

10 300 110 94 78 64 42 

20 150 42 35 28 21 14 

30 100 22 18 15 10.5 6.7 

12 hours/day 1 3000 1420 1280 1210 1120 820 
2 1500 700 640 600 510 360 

5 600 230 215 180 140 100 

10 300 100 84 74 60 37 

20 150 40 33 26 19 11 

24 hours/day 1 3000 1440 1250 1180 1040 700 
2 1500 670 580 500 420 300 

5 600 220 200 160 130 90 

10 300 94 80 66 52 35 

20 150 37 30 25 19 11 

30 100 20 16 13 9 6.7 

50 60 10 8.5 6.8 4.8 2.8 
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4.5 
“EVEREADY” NO. 703 BATTERY wane 


Type: Carbon - Zinc 
Suggested Current Range: 0-50 milliamperes 


(FRONT) 


SPECIFICATIONS 
WONMAGE: aS sis ssthtuasss ei vaaon sunesttacaacis acto ed tsa axsawaciuasdewainatseneatansalans —,+4.5 
MORONS, <Gretisc oy tenenkdehist tase eaeswewnet tae vatdauaw veh ieaieeaceb meanders: Spring 
PAVET AGE: WEIGIE  ezgesdcccercscatecaiin reseusdentwiweesctudealmccecanduaveesces 5 oz. (142 grams) 
VOU EG aicoscciveturdarinasnded entcitetecs 5.1 cubic inches (83.6 cubic centimeters) 
CON Set esheets caveat isc dodwaieatnendenedeceuies Three No. 30 ( ANSI ‘’B’’) in series 


For service information see reverse side of this sheet 
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“EVEREADY” NO. 703 


Estimated Average Hours Service at 70° F (21.1°C) 


STARTING 
DRAINS 
SCHEDULE (milliamperes) (ohms) 


2 hours/day 5 
10 

20 

50 

100 


4 hour/day 5 


24 hours/day 1 


5 minutes/day 375 


150 


LOAD 


900 
450 
225 
90 
45 


900 
450 
225 

90 


4500 
900 
450 
225 

90 
45 
15 


12 


2.25V 


220 
minutes 


2.4V 


420 
220 
110 
37 
14.5 


480 
240 
110 

28 


3040 
610 
205 

87 
26 
10 
1.9 


CUTOFF VOLTAGE 


2.7V 


380 
190 
90 
30 
11.5 


450 
215 
90 
22 


2990 
530 
170 

70 
20 
7.5 
1.3 


3.0V 


4.5 
“EVEREADY” NO. 781 BATTERY VOLTS 


Type: Carbon - Zinc 
Suggested Current Range: 0-50 milliamperes 


290 


84 


1.50 
2.44 
2.50 


3 ~ 3.00 76.2 


TERMUNAL POSTS- No. 8-32 THREAD 
PLASTIC KNURLS 


SPECIFICATIONS 
VOI AGG] ADS srccasianattieew eaaedxestiteratscaceada dace ee eslaeiate tenn Stas +,—4.5 
MOVIN aS: acsessieasrecainghanwaieeaiiaduncs dSttniewtedtacsaee eas Knurled Nut & Screw 
Average Weight ...........cccccccecceceeeeccaseececaenecuees spaetuaeoeselanel 5 oz. (142 grams) 
WOMUING: 2bo.5cchaacaiicenaeisednanaccatee 5.1 cubic inches (83.6 cubic centimeters) 
COINS cccsvsasvcsacunedrcecesiainadeliessieatucunnse ae Three No. 30 ( ANSI “’B”’) in series 


For service information see reverse side of this sheet 


“EVEREADY” NO. 781 


Estimated Average Hours Service at 70°F (21.1°C) 


SCHEDULE (milliamperes) (ohms) 


2 haurs/day 


4 hours/day 


24 hours/day 
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STARTING 

DRAINS LOAD 

5 900 

10 450 

20 225 

50 90 

100 45 

5 900 

10 450 

20 225 

50 90 

1 4500 

5 900 

10 450 

20 225 

50 90 

100 45 

300 15 


2.4V 


420 
220 
110 
37 
14.5 


480 
240 
110 

28 


3040 
610 
205 

87 
26 
10 
1.9 


CUTOFF VOLTAGE 


2./V 


380 
190 
90 
30 
11.5 


450 
215 
90 
22 


2990 
530 
170 

70 
20 
7.5 
13 


3.0V 


340 
155 
75 
24 


3.3V 


290 
130 
57 


4.5 
“EVEREADY” NO. 714 BATTERY Sars 


Type: Carbon - Zinc 
Suggested Current Range: 0-200 milliamperes 


Millimeters 


TERMINAL POSTS 


Eee al 
No. 8-32 THREAD | 8 
Sai ISIC 


PLASTIC KNURLS 1.34 
xi 
375 
sa7_ [101 


SPECIFICATIONS 
VOlLAGG: Va S) 2s Ses ceaitticivecwctccctscasuct iia inst leateetantaenttusnaeusectneemoaseines —,+4.5 
TROUIUINAlS: . caietdaccccawselsicccg ead eb eile aisicnsee Se peha seeeaeas Coat Knurled Nut & Screw 
Average WEIGHT: csc dechsiecneduidacsdrciunrscsdeamteadesaiadsateeeneess 13.5 oz. (383 grams) 
VOMIMHE® _tisacedeancienisatereescsscatacess 16.9 cubic inches (277 cubic centimeters) 
eIlG tac utG troyanonta teats couielunmendantcaugarsareieawasuseasntuneeone Three No. 55 in series 


For service information see reverse side of this sheet 


“EVEREADY” NO. 714 


Estimated Average Hours Service at 70°F (21.1°C) 


STARTING 
DRAINS LOAD 
SCHEDULE (milliamperes) (ohms) 


Discharge for 10 
periods of 4 minutes 
each, beginning at 
hourly intervals, 
during 6 days per 
week. On the 
remaining day 

every other 90 50 
discharge period 
shall be omitted. 
(There are 65 such 
discharge periods 
per week, ora 

total weekly 

service of 260 
minutes) (Light 
Intermittent 


Test) 


6 hours/day 120 37.5 
Discharge for 10 

periods of 4 minutes 

each, beginning at 

hourly intervals, 

during 6 days per 

week. On the 

remaining day 

every other 225 20 
discharge period 

shall be omitted. 

(There are 65 such 

discharge periods 

per week, ora 

total weekly 

service of 260 

minutes) (Light 


Intermittent 


Test) 


CUTOFF VOLTAGE 


2.7V 2.8V 3.25V 
145 
days 
90 
hours 
65 
days 


4.5 
“EVEREADY” NO. 736 BATTERY yOLTe 


Type: Carbon-Zinc 
Suggested Current Range: 0-250 milliamperes 


aches | iinet 
a EN 
mca 


aes 


4 


S19 


DIMENS/ONED SOCKET 
LAYOUT -JoP V/EW 


/ PIN- & DIA. 
/ HIN- Yo DIA. 


ANSI No.ZTI SOCKET 


SPECIFICATIONS 
WG lPaGe: TAS acs svncjadecaceadenwcbuvnen neous bee cusncneeteet saseoanaetawemremineroeeatec tees —,+4.5 
SOU RANTES ocies beatae Nasu a osans alates Bites eet arenandenv ete ee uacunedeneaeen en orucvalzuaas Socket 
PAN OPAGE WC IQINE sess cats toa iG eect sore stun tacoaw dee ane wee tyaeseeeaceties 1 Ib. (454 grams) 
WV OVUM iaacacsecacccccuewousckdeceieeaawesese 20.7 cubic inches (339 cubic centimeters) 
OTIS: cin ctecns ccc ccawsladea weweanennsaanenerraversaieners Three No. 60 ( ANSI “F’’) in series 


For service information see reverse side of this sheet 


“EVEREADY” NO. 736 


Estimated Average Hours Service at 70°F (21.1°C) 


STARTING 
SEMIN: GAD CUTOFF VOLTAGE 
SCHEDULE —_[milliamperes) (ohms) 2.4V 2.7V 3.0V 3.3V 3.6V. 
2 hours/day 5 900 1650 1550 1450 1400 ~~ 1300 
10 450 900 840 780 720 640 
20 225 490 450 410 370 310 
30 150 340 310 280 250 200 
100 45 98 88 78 68 47 
200 22.5 Al 37 33 27 16 
300 15 23 20.5 18 13.8 6.8 
4 hours/day 10 450 940 880 840 760 680 
20 225 475 425 400 335 300 
30 150 320 275 260 235 180 
100 45 90 75 56 44 36 
200 22.5 35 28 22 16 12 
300 15 19 15 12.3 8.5 4 
24 hours/day 5 900 2450 2350 2200 #2000 ~# 1450 
10 450 1200 +1050 940 880 620 
20 225 550 470 390 335 260 
30 150 350 275 250 220 155 
100 45 84 70 55 40 25 
200 22.5 33 26 20 13 3 
300 15 18 14 10.5 6.5 4 
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“EVEREADY” NO. 724 BATTERY Gaick 


Type: Carbon - Zinc 
Suggested Current Range: 0-25 milliamperes 


POSITIVE TERMINAL 
Zz DIA. 


00 


NEGATIVE: TERM/NAL 


/ nw 
3 DIA. 


SPECIFICATIONS 
MOltage Taps: 3 ho csccedace i deccas cece snaslersaaltemacintude stents aisanaiwna de delalvannocterenee —,+6 
ACUMEN GS estas ceca tnt can dcaancdietladcatansdaeauaussaavacsdeeecaretesnastiae aeaeaaesse Flat Contacts 
Average Weight ........ccccccecececceececsccecscueeccuceseeseeceseeseees 2.5 oz. (70.9 grams) 
VOLUME? soe cccheusimsuioassdaientedeeaseoeate 3.4 cubic inches (55.7 cubic centimeters) 
ONS: eccteNcuantesd Saaseasovecummianteehoeteueensouteas Four No. 15 ( ANSI “‘AA”’) in series 


For service information see reverse side of this sheet 


“EVEREADY” NO. 724 


Estimated Average Hours Service at 70°F (21.1°C) 


STARTING 
DRAINS LOAD __ CUTOFF VOLTAGE 
SCHEDULE (milliamperes) (ohms) 3.6V 4.0V 4.4V 
2 hours/day 60 100 17.5 16.5 14.5 
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“EVEREADY” NO. 509 BATTERY VOLTS 


Type: Carbon - Zinc 
Suggested Current Range: 0-250 milliamperes 


[ees | Milimetrs 


METAL SACHET 


BATTERY SHALL PASS (REELY THROUGH A 
CYLINDRICAL TUBE 33 DIAMETER x 4° LONG. 


SPECIFICATIONS 
Woliage: Taps =scceccarsntsccct secteur avceatietaatedenicccauecyincndslauulanedpatesiconieeaeise —,+6 
“VGN INANIG Ss csectas Fic ditccnatac hott uanievane i cataudonsctetberaumem eae eoesctns Two coil springs 
PAVerage WeIGUG oi5cciicieceasiacioseri ncedccarieds ea sendoue canis: 1 Ib. 5.5 oz. (609 grams) 
MONG INC a ote eee tonic eae et 26.5 cubic inches (434 cubic centimeters) 
0] | (ae te eee eee ee Four No. 60 (ANSI ‘‘F’’) in series 
MACK EL tudusrcans uabuasueeannasomceencasietss Metal (See cautionary statement on page 4) 


For service information see reverse side of this sheet 


“EVEREADY” NO. 509 


Estimated Average Service at 70° F (21.1° C) 


STARTING 


DRAINS 


(milliamperes) 


SCHEDULE 


Discharge 100 
milliseconds per 
second, 24 hours/ 
day, 7 days/week, 
10% ‘‘on’’ time 
Safety Flasher 
Test 


Discharge 250 
milliseconds per 
second, 24 hours/ 
day, 7 days/week, 
25% “on” time 
Safety Flasher 
Test 


Discharge every 
day during 8 
periods of 30 
minutes each, 
begining at 
intervals of 

1 hour for 8 
consecutive hrs. 
(simulates 150mMA 
lamp) 
(Railroad-Lantern 
Battery Test) 


187 


Schedule as 

above 

(simulates 300mMA 
lamp) 


375 


% hour/day 667 


Discharge every 

day during 8 

periods of 30 

minutes each, beginning 
at intervals of 1 hour 
for 8 consecutive hours 
(simulates 5010mA 
lamp) 
(Railroad-Lantern 
Battery Test) 


667 
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4 


3.6V 


350 
hours 


40 
hours 


LOAD CUTOFF VOLTAGE 
(ohms) 2.6V 3.0V 
Load is RCR (resistor - capacitor- 
resistor) network. Components 
chosen to provide initial peak 
pulse of 500mA, dropping to 
a plateau of 100mA (at 6 volts) 
in 20 milliseconds and remaining 
at this level for remainder of 
100 millisecond pulse. (to 
simulate lamp characteristics) 
Load is RCR (resistor-capacitor- 
resistor) network. Components 
chosen to provide initial peak 
pulse of 500mA, dropping to 
a plateau of 100mA (at 6 volts) 
in 20 milliseconds and remaining 
at this level for remainder of 
250 millisecond pulse (to 
simulate lamp characteristics) 
32 
21 
16 
hours 
9 16 14 
hours hours 
10 9 
9 hours hours 


“EVEREADY” NO. 510F BATTERY voilrS 


Type: Carbon - Zinc 
Suggested Current Range: 0-250 milliamperes 


WOIEAGE TADS aie sense cchend sa panevestn ate ates ea xin ate raeacaehacahe van sant aodudesiacsen aw aeetanes —,+6 
FOU GIVE GIS eee geen sesso seun nn beewcacal auut tnawouetadcoretaeaacneianteeeeaoiesed tans Fahnestock 
AVErage WeIGKT. sscelcaiesaniiiondacaievassastivcandsonnaivecsiozecdes 1 Ib. 4 oz. (567 grams) 
MV Ol UNG ie tesdiceayecovtew abscess oheew 26.5 cubic inches (434 cubic centimeters) 
CONS ciate chad rcs baeetiaceaulandantecaneencntsees Four No. 60 ( ANSI ‘‘F’’) in series 
JACK Ct sccveetcauavsrcesivdaxatccussocawee Metal (See cautionary statement on page 4) 


For service information see reverse side of this sheet 
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“EVEREADY” NO. 510F BATTERY 


Estimated Average Hours Service at 70°F (21.1°C) 


SCHEDULE 


Discharge 100 
milliseconds per 
second, 24 hours/ 
day, 7 days/week, 
10% ‘‘on”’ time 
Safety Flasher 
Test 


Discharge 250 
milliseconds per 
second, 24 hours/ 
day, 7 days/week, 
25% “‘on” time 
Safety Flasher 
Test 


Discharge every 
day during 8 
periods of 30 
minutes each, 
beginning at 
intervals of 

1 hour for 8 
consecutive hrs. 
(simulates 150mMA 
lamp) 
(Railroad-Lantern 
Battery Test) 


Schedule as 

above 

(simulates 300mA 
lamp) 


¥% hour/day 


Discharge every 
day during 8 
periods of 30 


minutes each, beginning 
at intervals of 1 hour 
for 8 consecutive hours 


(simulates 5010mA 
lamp) 
(Railroad-Lantern 
Battery Test) 


STARTING 
DRAINS 


(milliamperes) 


187 


375 


667 


667 


LOAD 
ohms 


Load is RCR (resistor - capacitor- 
resistor) network. Components 
chosen to provide initial peak 
pulse of 500mA, dropping to 

a plateau of 100mA (at 6 volts) 
in 20 milliseconds and remaining 
at this level for remainder of 

100 millisecond pulse. (to 
simulate lamp characteristics) 


Load is RCR (resistor-capacitor- 
resistor) network. Components 
chosen to provide initial peak 
pulse of 500mA, dropping to 

a plateau of 100mA (at 6 volts) 
in 20 milliseconds and remaining 
at this level for remainder of 
250 millisecond pulse (to 
simulate lamp characteristics) 


32 


16 18 
hours 


hours 


9 11 


CUTOFF VOLTAGE 
2.6V 


3.0V 3.6V 
825 
hours 
375 
hours 
47 
hours 
22 
hours 
16 
hours 
10 


hours hours 


“HERCULES” NO. HS10S INDUSTRIAL BATTERY VOLTS 


Type: Carbon - Zinc 
Suggested Current Range: 0-250 milliamperes 


Millimeters 


NOTE: FOR INDUSTRIAL USE. 
NOT AVAILABLE AT RETAIL. 


TERMINAL POSTS - No. 8-32 THREAO 
PLASTIC KNURLS 


METAL JACKET 


SPECIFICATIONS 
VOIFAGE TADS cen esesdedts taceste acs te edness eo oeeuniwax eden ibauiceecwestiawaouccadtouees —, +6 
OR ANAS wince sinccteipsecaine iccsacsaiariotelvassantsanccerieaecedie Knurled Nut & Screw 
Average Weight ...............ccccseccssecccecccsesccsscecsscesscoeess 1 Ib. 7 oz. (652 grams) 
VOIUIMG ecceses des iicstivee aden 26.5 cubic inches (434 cubic centimeters) 
Cells: cossprnnctsoituesestsonaseteuse: yavicdedeaeosenteans Four No. 60 ( ANSI “’F’’) in series 
SACK OE? 22 2teb Sesacadehoeaeadeansieaiehs Metal (See cautionary statement on page 4) 


For service information see reverse side of this sheet PAGE 
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“HERCULES” NO. HS10S INDUSTRIAL BATTERY 


Estimated Average Hours Service at 70° F (21.1°C) 


SCHEDULE 


Discharge 100 
milliseconds per 
second, 24 hours/ 
day, 7 days/week, 
10% “’on”’ time 
Safety Flasher 
Test 


Discharge 250 
milliseconds per 
second, 24 hours/ 
day, 7 days/week, 
25% “‘on” time 
Safety Flasher 
Test 


Discharge every 
day during 8 
periods of 30 
minutes each, 
beginning at 
intervals of 

1 hour for 8 
consecutive hrs. 
(simulates 150mMA 
lamp) 
(Railroad-Lantern 
Battery Test 


Schedule as 

above 

(simulates 300mA 
lamp) 


¥% hour/day 


Discharge every 

day during 8 

periods of 30 

minutes each, beginning 
at intervals of 1 hour 
for 8 consecutive hours 
(simulates 500mA 
lamp) 
(Railroad-Lantern 
Battery Test) 
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STARTING 
DRAINS 


(milliamperes) 


187 


375 


LOAD 
ohms 


Load is RCR (resistor - capacitor- 
resistor) network. Components 
chosen to provide initial peak 
pulse of 500mA, dropping to 

a plateau of 100mA (at 6 volts) 
in 20 milliseconds and remaining 
at this level for remainder of 

100 millisecond pulse. (to 
simulate lamp characteristics) 


Load is RCR (resistor-capacitor- 
resistor) network. Components 
chosen to provide initial peak 
pulse of 500mA, dropping to 

a plateau of 100mA (at 6 volts) 
in 20 milliseconds and remaining 
at this level for remainder of 
250 millisecond pulse (to 
simulate lamp characteristics) 


32 

16 18 
hours 

9 18 
hours 

9 11 


CUTOFF VOLTAGE 
2.6V 


3.0V 3.6V 
825 
hours 
375 
hours 
47 
hours 
22 
hours 
16 
hours 
10 


hours hours 


“EVEREADY” NO. 510S BATTERY er 


Type: Carbon - Zinc 
Suggested Current Range: 0-250 milliamperes 


TERMINAL POSTS - No. 8-32 THREAO 
PLASTIC KNURLS 


METAL JACKET 


SPECIFICATIONS 
WOlCAGS 0S settee cenlcay ees sistue Gina enue ccaeoin eich neser en esouelanere nk —, +6 
VENI ANS Sac couedcahacentutecndelas'rsuecankdaahsteed selsananisheueeestaaees Knurled Nut & Screw 
Average Weight: cccicectesicseedietictenlcuiitaciasaeezerticveccens ies 1 Ib. 7 oz. (652 grams) 
VOTUING vacceviAv cece eseccleniottleaenks 26.5 cubic inches (434 cubic centimeters) 
RSLS ices Aiea nentaeluulentectaeicneattaestaiacesscceks Four No. 60 ( ANSI ‘‘F’’) in series 
JACKED db iiiacitnsiahasettaredaceeteus Metal (See cautionary statement on page 4) 


For service information see reverse side of this sheet 


“EVEREADY” NO. 510S 


Estimated Average Hours Service at 70°F (21.1°C) 


PAGE 


STARTING 
DRAINS LOAD CUTOFF VOLTAGE 
SCHEDULE qlniliamperes). ohms 26V 3.0V 3.6V 
Discharge 100 Load is RCR (resistor - capacitor- 
milliseconds per gad oe ee 
h chosen to provide initial pea 
ee - eh pulse of 500mA, dropping to 825 
con as y - a plateau of 100mA (at 6 volts) hours 
© on time in 20 milliseconds and remaining 
Safety Flasher at this level for remainder of 
Test 100 millisecond pulse. (to 
simulate lamp characteristics) 
Discharge 250 Load is RCR (resistor-capacitor- 
milliseconds per resistor) network. Components 
second, 24 hours/ chosen to provide initial peak 
pulse of 500mA, dropping to 
day, y days/week, a plateau of 100mA (at 6 volts) 375 
25% “on” time in 20 milliseconds and remaining hours 
Safety Flasher at this level for remainder of 
Test 250 millisecond pulse (to 
simulate lamp character istics) 
Discharge every 
day during 8 
periods of 30 
minutes each, 
beginning at 
intervals of 47 
1 hour for 8 ey 32 eure 
consecutive hrs. 
(simulates 150mMA 
lamp) 
(Railroad-Lantern 
Battery Test) 
Schedule as 
above 375 16 18 22 
ee 300mA hours hours 
amp 
% hour/day 667 9 18 16 
hours hours 
Discharge every 
day during 8 
periods of 30 
minutes each, beginning 
at intervals of 1 hour 667 9 11 10 


for 8 consecutive hours 


(simulates 5010mA 
lamp) 
(Railroad-Lantern 


Battery Test) 


166 


hours hours 


“EVEREADY” NO. 744 BATTERY wai 


Type: Carbon - Zinc 
Suggested Current Range: 0-250 milliamperes 


Fa R. 
APPROX. 


LAavouT -7OP VIEW 


a 


/ PIN- DIA. 


8 
/ PIN- Cy DIA. 


ANS/ No.I¥ SOCKET 


2.63 


SPECIFICATIONS 
WOlEAGS “ha DS. ones susie eve ulasvieucdy velpnahwautegas ge apadse or antansaraeunsiacous oa aves aiueeeeatebes —,+6 
POVINVGIS: Sse cic cessoecacseees aaa Ava ets odunneneadeaumyic caesar sas eecksloxtadeeauiuleuseeeneanes Socket 
PANY (21 (6 [sae 1, 70 0 Gua aS oa Se nee RS ea 1 Ib. 6 oz. (624 grams) 
WONUIME: asscecoetetacdatvoaiiipeczactsasnec: 26.5 cubic inches (434 cubic centimeters) 
CONS a 2iese aateatian ol pada qnnciastasaeunsconaeseaesee ea Four No. 60 (ANSI “‘F’’) in series 
JACKE wiesasasnGeaieaucreaoeaoatnarasbaxonsé Metal (See cautionary statement on page 4) 


For service information see reverse side of this sheet. 


“EVEREADY” NO. 744 
Estimated Average Hours of Service at 70°F (21.1°C) 


STARTING 
DRAIN LOAD ___ CUTOFF VOLTAGE 
SCHEDULE = (milliamperes) (ohms) 3.6V 4.0V 4.4V 
4 hours/day 60 100 155 135 115 
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“HERCULES” NO. HS90 Gites 
INDUSTRIAL LANTERN BATTERY 


Type: Carbon - Zinc 
Suggested Current Range: 0-250 milliamperes 


NOTE: 
FOR INDUSTRIAL USE. 
NOT AVAILABLE AT RETAIL. 


ean 

BATTERY SHALL PASS JREELY THROUGH A 

CYLINDRICAL TUBE 32 a “OIA METER x 4° "LONG. 

METAL JSACKET 
SPECIFICATIONS 

WOM aUe. VAS wricigtiain does te eco tonsa aacuenneecencenlesveyennkerssaunadkenaeont eeseonvanne: —,+6 
TORII aS cnt vandeias eaten cestesess wicces dato Uundee ete ice cstusnsccs ue seunes Two Coil Springs 
Average Weight ............cccccssecceseceeeceeeseceesecsesereeens 1 Ib. 6.5 oz. (638 grams) 
VOIUME saccccctsanceeieghuadvcevabevnckseaes 26.5 cubic inches (434 cubic centimeters) 
Or) | eee ee ae ne nm ee eA nO Oe ee NERS Four No. 60 ( ANSI ‘’F’’) in series 
JAC KCL eirsiasdvowsticlduistesmateddnestue: Metal (See cautionary statement on page 4) 


For service information see reverse side of this sheet 


“HERCULES” NO. HS90 


Estimated Average Hours Service at 70°F (21.1°C) 


STARTING 
DRAINS LOAD CUTOFF VOLTAGE 
SCHEDULE (milliamperes) (ohms) 2.6V 3.0V 3.6V 
Discharge 100 Load is RCR (resistor - capacitor- 
milliseconds per resistor) network. Components 
second, 24 hours chosen to provide initial peak 
dav. 7 cao pulse of 500mA, dropping to 875 
a pen ee : a plateau of 100mA (at 6 volts) hours 
10% “on” time in 20 milliseconds and remaining 
Safety Flasher at this level for remainder of 
Test 100 millisecond pulse. (to 
simulate lamp characteristics) 
Discharge 250 Load is RCR (resistor-capacitor- 
milliseconds per resistor) network. Components 
second, 24 hours/ chosen to provide initial peak 
/ pulse of 500mA, dropping to 
day, 7 days/week, a plateau of 100mA (at 6 volts) 400 
25% “on” time in 20 milliseconds and remaining hours 
Safety Flasher at this level for remainder of 
Test 250 millisecond pulse (to 
simulate lamp character istics) 
Discharge every 
day during 8 
periods of 30 
minutes each, 
begining at 
intervals of 50 
1 hour for 8 ee 32 rer 
consecutive hrs. 
(simulates 150mA 
lamp) 
(Railroad-Lantern 
Battery Test) 
Schedule as 
above 375 16 23 
oa 300mA aire 
amp 
% hour/day 667 9 19 17 
hours hours 
Discharge every 
day during 8 
periods of 30 
minutes each, beginning 
at intervals of 1 hour 667 9 13 11 


for 8 consecutive hours 
(simulates 5|00mA 
lamp) 
(Railroad-Lantern 


Battery Test) 


hours hours 


“EVEREADY” NO. 1209 BATTERY VOLTS 


Type: Carbon - Zinc (Zinc Choride) 
Suggested Current Range: 0-250 milliamperes 


| inches | Millimeters_ 
: 


BATTERY SHALL PASS FREELY THROUGH A 
CYLINORICAL TUBE 3 4 DIAMETER X 4° LONG. 


SPECIFICATIONS 
WO] Tage Vd DS icxdanstcranescascastaucny ciaseivusace wa aussneweate wwe es aeciaceaset weraeeeenas — +6 
TCU Val Sessaidescaesntan na uadioxasecdonmomratencca aaeehoneetuamagatst Two Coil Springs 
Average Weight sccccteid ects leoenceeesieabasceaeeanes 1 Ib. 5 oz. (595 grams) 
WOVE: conactesctaasenciersiseericarentnes 26.5 cubic inches (434 cubic centimeters) 
COIS sued veiicriteiesuie ie veaneacnseeiaaa eens Four No. 60 ( ANSI ‘’F’’) in series 


For service information see reverse side of this sheet 
PAGE 
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“EVEREADY” NO. 1209 


Estimated Average Hours Service at 70° F (21.1°C) 


SCHEDULE 


Discharge 100 
milliseconds per 
second, 24 hours/ 
day, 7 days/week, 
10% “‘on’’ time 
Safety Flasher 
Test 


Discharge 250 
milliseconds per 
second, 24 hours/ 
day, 7 days/week, 
25% “on” time 
Safety Flasher 
Test 


Discharge every 
day during 8 
periods of 30 
minutes each, 
beginning at 
intervals of 

1 hour for 8 
consecutive hrs. 
(simulates 150mMA 
lamp) 
(Railroad-Lantern 
Battery Test) 


Schedule as 

above 

(simulates 300mMA 
lamp) 


¥% hour/day 


Discharge every 
day during 8 
periods of 30 


minutes each, beginning 
at intervals of 1 hour 
for 8 consecutive hours 


(simulates 500mA 
lamp) 
(Railroad-Lantern 


Battery Test) 


STARTING 
DRAINS 


(milliamperes) 


187 


375 


667 


667 


LOAD 
ohms 


CUTOFF VOLTAGE 


Load is RCR (resistor - capacitor- 


resistor) network. Components 
chosen to provide initial peak 
pulse of 500mA, dropping to 

a plateau of 100mA (at 6 volts) 
in 20 milliseconds and remaining 
at this level for remainder of 
100 millisecond pulse. (to 
simulate lamp characteristics) 


Load is RCR (resistor-capacitor- 
resistor) network. Components 
chosen to provide initial peak 
pulse of 5S00mA, dropping to 

a plateau of 100mA (at 6 volts) 
in 20 milliseconds and remaining 
at this level for remainder of 
250 millisecond pulse (to 
simulate lamp characteristics) 


32 


16 


2.6V 3.0V 3.6V 
975 
hours 
450 
hours 
61 
hours 
33 
hours 
21 18 


hours hours 


18 16 
hours hours 


“EVEREADY” NO. 2744N BATTERY yeas 


Type: Carbon - Zinc 
Suggested Current Range: 0-250 milliamperes 


S, 
ZR 


APPROX 


4.0/0" 
DIMENSIONED SOCKET 
LAYOUT - 70? WiEw 

/ Pin. ¢£ Dia. 


a 
/ PIN - = 


ANS! No. IM SOCKET 


| a ia 
ia 
cr 
a 
% 
7 
384 


METAL JACKET 


SPECIFICATIONS 
VOT AGE TAS sais sncsdashsansdoatedcsestacp loa susuaeauaGuncdeo.tcomancadteydedetcaneedeune —,+6 
OT IIWMIVANS fk ich Guia sane ce tamabantacanea dere adanayaxenuaiete isn aiconadeentsacnieniecstacts Socket 
PNCCAGE WEGKE cxidcdocusesriaiciss eee eas adaeee 1 Ib. 7 oz. (652 grams) 
MOVING oss casino secsudancnaddecvoutonts 27.3 cubic inches (447 cubic centimeters) 
GENS: cinexe accede sag teeta cet eeancsaavecoasness Four No. 60 ( ANSI “’F’’) in series 
Jacket ....... bien Mie aia tes rations Metal (See cautionary statement on page 4) 


For service information see reverse side of this sheet 


“EVEREADY” NO. 2744N 


Estimated Average Hours Service at 70° F (21.1°C) 


STARTING 
DRAINS LOAD CUTOFF VOLTAGE 

Discharge 100 Load is RCR (resistor - capacitor- 
milliseconds per resistor) network. Components 
second, 24 hours/ chosen to provide initial peak 
day, 7 days/week pulse of 500mA, dropping to 875 
10% rake ee : a plateau of 100mA (at 6 volts) hours 

o on time in 20 milliseconds and remaining 
Safety Flasher at this level for remainder of 
Test 100 millisecond pulse. (to 


simulate lamp characteristics) 


Discharge 250 Load is RCR (resistor-capacitor- 
milliseconds per resistor) network. Components 
second, 24 hours/ chosen to provide initial peak 
day, 7 days/week pulse of 500mA, dropping to 400 
25% “on” ti a plateau of 100mA (at 6 volts) ‘ 
OE OM Ee in 20 milliseconds and remaining ours 
Safety Flasher at this level for remainder of 
Test 250 millisecond pulse (to 


simulate lamp characteristics) 


Discharge every 

day during 8 

periods of 30 

minutes each, 

begining at 

intervals of 

1 hour for 8 187 32 Een 
consecutive hrs. ours 
(simulates 150mA 
lamp) 
(Railroad-Lantern 
Battery Test) 


Schedule as 

above 375 16 23 
(simulates 300mA Foun 
lamp) 

% hour/day 667 9 19 17 


hours hours 


Discharge every 

day during 8 

periods of 30 

minutes each, beginning 


at intervals of 1 hour 667 9 13 11 
for 8 consecutive hours hours hours 
(simulates 5|010mA 

lamp) 


(Railroad-Lantern 
Battery Test) 
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“EVEREADY” NO. 2745N BATTERY VOLTS 


Type: Carbon - Zinc 
Suggested Current Range: 0-250 milliamperes 


156 
625 


BATTERY SHALL PASS fREELY THROUGH A 
CYLINDRICAL TUBE SZ DIAMETER x 6“ LONG. 


METAL JACKET 
SPECIFICATIONS 
WOadE «1 dS siiaksaaerdciccaneadunedecastaenonncdsauaciadadevautensedasGonesheesteaeumuaness —,+6 
POMNMGNS: veecsacsbiaci Sunes cdcaloseasudeiwasborseuniustncsomensetncousceinipaeeaeaoes Coil Springs 
Average Weight .u.....cccccccceccsceescceesceeseseesenesseeessresees 1 Ib. 7 oz. (652 grams) 
VOIIVIO: 2S edsensjansinteniaeastocsewearesss 27.3 cubic inches (447 cubic centimeters) 
Ce Se ssi setisis sana aiteeuiar eeu eamuaesee weeaemeetes Four No. 60 ( ANSI ‘’F’’) in series 
WACKEL wsticiuitier ta ceisateiinbseaue Metal (See cautionary statement on page 4) 


For service information see reverse side of this sheet 


“EVEREADY” NO. 2745N 


Estimated Average Hours Service at 70° F (21.1°C) 


STARTING 
DRAINS 


(milliamperes) 


SCHEDULE 


Discharge 100 
milliseconds per 
second, 24 hours/ 
day, 7 days/week, 
10% “‘on’”’ time 
Safety Flasher 
Test 


Discharge 250 
milliseconds per 
second, 24 hours/ 
day, 7 days/week, 
25% “‘on”’ time 
Safety Flasher 
Test 


Discharge every 
day during 8 
periods of 30 
minutes each, 
begining at 
intervals of 

1 hour for 8 
consecutive hrs. 
(simulates 150mA 
lamp) 
(Railroad-Lantern 
Battery Test) 


187 


Schedule ag 
above 

(simulates 300mMA 
lamp) 


375 


% hour/day 667 


Discharge every 

day during 8 

periods of 30 

minutes each, beginning 
at intervals of 1 hour 
for 8 consecutive hours 
(simulates 5010mA 
lamp) 
(Railroad-Lantern 


Battery Test) 


667 
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LOAD 


ohms 2.6V 3.0V 


Load is RCR (resistor - capacitor- 
resistor) network. Components 
chosen to provide initial peak 
pulse of 500mA, dropping to 

a plateau of 100mA (at 6 volts) 
in 20 milliseconds and remaining 
at this level for remainder of 

100 millisecond pulse. (to 
simulate lamp characteristics) 


Load is RCR (resistor-capacitor- 
resistor) network. Components 
chosen to provide initial peak 
pulse of 500mA, dropping to 

a plateau of 100mA (at 6 volts) 
in 20 milliseconds and remaining 
at this level for remainder of 
250 millisecond pulse (to 
simulate lamp character istics) 


32 


16 23 
hours 


9 19 17 
hours hours 


9 13 11 
hours hours 


CUTOFF VOLTAGE 


3.6V 


875 


hours 


400 
hours 


50 
hours 


“EVEREA 


DY” NO. 2746N BATTERY 


Type: Carbon - Zinc 
Suggested Current Range: 0-250 milliamperes 


TERMINAL POSTS - No. 8-32 THREAO 
PLASTIC KNURLS 


METAL JACKET 


SPECIFICATIONS 
WOMAGE VADs: sic spisiiaacsnascacantersncemiivawsneete uiciwas cptechssiemeoa tueseeadiaaarseuseate —,+6 
REGMIMAIS. s2oscesene tice Rindddesectevcscie woos eiae mene eaveods Knurled Nut & Screw 
Average Weight ............cceccsececceeccceceeeseeeeeesecsecueuaveness 1 Ib. 7 oz. (652 grams) 
MV OTUIIG? dactis ses wowashca Geuurdbercaenestee 27.3 cubic inches (447 cubic centimeters) 
COINS. caiatactc oo utates Ghats Ben loenaseae Gatien Four No. 60 ( ANSI “’F’’) in series 
DACK OR. caccecuaavonsne coe auaaees Metal (See cautionary statement on page 4) 


For service information see reverse side of this sheet 


VOLTS 


“EVEREADY” NO. 2746N 


Estimated Average Hours Service at 70° F (21.1°C) 


STARTING 
DRAINS LOAD CUTOFF VOLTAGE 
SCHEDULE clpuliempates!. ohms 2.6V 3.0V 3.6V 
Discharge 100 Load is RCR (resistor - capacitor- 
milliseconds per resistor) network. Components 
h chosen to provide initial peak 
second, 24 hours! pulse of 500mA, dropping to 875 
day, 7 days/week, €10bmiA (at 6 volte) 
% “on” time a plateaus HS NOUS VON hours 
10% ‘‘on in 20 milliseconds and remaining 
Safety Flasher at this level for remainder of 
Test 100 millisecond pulse. (to 
simulate lamp characteristics) 
Discharge 250 Load is RCR (resistor-capacitor- 
milliseconds per resistor) network. Components 
second. 24 hours/ chosen to provide initial peak 
‘ pulse of 500mA, dropping to 
day, Y days/week, a plateau of 100mA (at 6 volts) hie 
25% “on™ time in 20 milliseconds and remaining ours 
Safety Flasher at this level for remainder of 
Test 250 millisecond pulse (to 
simulate lamp characteristics) 
Discharge every 
day during 8 
periods of 30 
minutes each, 
begining at 
1 hour for 8 Ravine 
consecutive hrs. 
(simulates 150mA 
lamp) 
(Railroad-Lantern 
Battery Test 
Schedule as 
above 375 16 23 
i aa 300mA Kore 
amp 
¥% hour/day 667 9 19 17 


Discharge every 
day during 8 
periods of 30 


hours hours 


minutes each, beginning 

at intervals of 1 hour 667 9 13 11 
for 8 consecutive hours hours hours 
(simulates 5|00mMA 

lamp) 


(Railroad-Lantern 
Battery Test 
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“HERCULES” NO. HS31 INDUSTRIAL BATTERY VOLTS 


Type: Carbon - Zinc 
Suggested Current Range: 0-500 milliamperes 


NOTE: FOR INDUSTRIAL USE. 
” NOT AVAILABLE AT RETAIL. 


G VOLTS 


4 
METAL JACKET. 
TERMINAL POSTS ~— No. &-32 THREAD 
INSULATED KNURLS 
SPECIFICATIONS 

Wl TaGe: TAOS: fiaceceseucadivesern dase cess cacticsteorvneceseanenessaeteaccaues enced utenswense —,+6 
TO PIVIVANS ccosatscOsceaindeancele cuss titioeen dos oaeeutudidadestd Revers atuseacierwexees Insulated Screw 
Average WeIGnt aici ccucsancacinacereeeeuadsvenesiinestixs 3 Ibs. 4 oz. (1.47 kilograms) 
VW OWING: kiaiieded cdolennneicietid crac 69.5 cubic inches (1139 cubic centimeters) 
COVTS ssiccccvusjateacawcnesstavsnelores Eight No. 60 ( ANSI ‘’F’’)—Two parallel strings 

of four in series 
JACKE vc aussieuss cicre cuca tanweduniyede Metal (See cautionary statement on page 4) 


For service information see reverse side of this sheet 


“HERCULES” NO. HS31 
Estimated Average Hours Service at 70°F (21.1°C) 


STARTING 
DRAINS LOAD CUTOFF VOLTAGE 
SCHEDULE (milliamperes) (ohms) 2.6V 3.0V 3.6V Aigny 


Discharge every 

day during 8 periods 

of 30 minutes each, 

beginning at intervals 

of 1 hour for 8 187 32 110 
consecutive hours 

(Railroad-Lantern 


Battery Test) 
Simulates 150 mA lamp 


As above 375 16 55 
Simulates 300 mA lamp 


% hour/day 667 9 33 29 
Simulates 500 mA lamp 


Discharge every 

day during 8 periods 

of 30 minutes each, 

beginning at intervals 

of 1 hour for 8 667 9 27 23 19 15 
consecutive hours 

(Railroad-Lantern 


Battery Test) 
Simulates 500 mA lamp 
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“HERCULES” NO. HS31 
Estimated Average Minutes Service at 70°F (21.1°C) 


4 ohm Heavy-Iindustrial Flashlight Cell Test 
Discharge for 4 minute periods, beginning at 15 minute intervals 
for 8 consecutive hours every day, with 16 hour rest periods 

intervening. 


0.3 ampere lamp (4 ohm test) 
(simulates PR6 or PR7 lamp) 


CLOSED CIRCUIT VOLTAGE AT END OF LAST 


DISCHARGE PERIOD EACH DAY 


TOTAL DISCHARGE TIME IN MINUTES 
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“EVEREADY” NO. 731 BATTERY Teer 


Type: Carbon - Zinc 
Suggested Current Range: 0-500 milliamperes 


Ss ee 
e R. 
APPROX. 


| Millimeters | 
031 G VOLTS 


1/32 


[ie] 128 


625 15.9 


le ee ool 
zs 
| 3 | 3.00 


Vg 

Ig 

3 
14d 
| 46 | ? 


415/16 4.94 
5.34 


METAL JACKET 


TERMINAL POSTS - No. &-32@ THREAO 
INSULATED AKANURLS 


SPECIFICATIONS 

NGItAGG: aS ect t ascites adewone wanniedad nei tu eanw ucaneaeusanwancties Aevawubeatesecieeevenweiers —,+6 
Teal S) desis iececntuans ceed eke eo ete deveetena eee Insulated Screw 
AVerage: WEIGKE: scncsisinnaneatnsavacauecebnatanlancosiuseivabes 3 Ibs. 4 oz. (1.47 kilograms) 
VOLUN C uiaiciap targeted shspatangatedone: 69.5 cubic inches (1139 cubic centimeters) 
COIS o 2s sielava das gacuds aie tocceeewtews Eight No. 60 ( ANSI ‘F’’)—Two parallel strings 

of four in series 
AACKOE sos cccedadradcarectanvecdcees Metal (See cautionary statement on page 4) 


For service information see reverse side of this sheet 
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“EVEREADY” NO. 731 


Estimated Average Hours Service at 70°F (21.1°C) 


STARTING 
DRAINS LOAD 

SCHEDULE (milliamperes) (ohms) 2.6V 
Discharge every 
day during 8 periods 
of 30 minutes each, 
beginning at intervals 
of 1 hour for 8 
consecutive 187 32 


hours 
(Railroad-Lantern 
Battery Test) 


Simulates 150 mA lamp 


As above 375 16 
Simulates 300mA lamp 


¥% hour/day 667 9 33 
Simulates 500 mA lamp 


Discharge every 

day during 8 periods 

of 30 minutes each, 

beginning at intervals 

of 1 hour for 8 

consecutive 667 9 27 
hours 


(Railroad-Lantern 


Battery Test) 
Simulates 500 mA lamp 


184 


CUTOFF VOLTAGE 


3.0V 


55 


29 


23 


3.6V 


110 


19 


4.0V 


15 


“EVEREADY” NO. 706 BATTERY vars 


Type: Carbon - Zinc 
Suggested Current Range: 0-1 ampere 


© VOLTS 


METAL JACKET 


TERMINAL PosTs - No. 8-32 THREAD 
INSULATED KNURLS 


SPECIFICATIONS 
VONAGE. V0 Sop 508.5 ve: cues atasnaascchiececsdin pesusani ve eeepaedoa neat ace —,+6 
FPETIVW VAIS: Sco teaacict cohde yo escartccwheansotuaaeauacenacitede wel a sbocemceaciaey Insulated Screw 
Average Weight ou.......ccccesenesccessscceeseeeeeeeseneeees 5 Ibs. 11 oz. (2.58 kilograms) 
VONOING ion a Seer eicecreel eee 137 cubic inches (2245 cubic centimeters) 


Cells .... Sixteen No. 60 ( ANSI ‘’F’’) — Four parallel strings of four in series 
JACKE ici ss afecsdesscvsuctecegesaleeaaess Metal (See cautionary statement on page 4) 


For service information see reverse side of this sheet 
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“EVEREADY” NO. 706 


Estimated Average Hours Service at 70°F (21.1°C) 


STARTING 
DRAINS 


(milliamperes) 


SCHEDULE 


2 hours/day 80 
120 

400 

800 

1200 


4 hours/day 80 
120 

400 

800 

1200 


24 hours/day 40 
80 

120 

400 

800 

1200 


LOAD 
(ohms) 


3.2V 


490 
340 
98 
41 
23 


475 
320 
90 
35 
19 


1200 
550 
350 

84 
33 
18 


CUTOFF VOLTAGE 


450 410 370 
310 280 250 
88 78 68 
37 33 27 
20.5 18 13.8 
425 400 335 
275 260 235 
75 56 44 
28 22 16 
15 12.3 8.5 
1050 940 880 
470 390 335 
275 250 220 
70 55 40 
26 20 13 
14 10.5 6.5 


4.8V 


310 
200 


“EVEREADY” NO. 1461 BATTERY wine 


Type: Carbon - Zinc 
Suggested Current Range: 0-1.5 amperes 


STRAP HANDLE 


G VOLTS 


TERMINAL POSTS-Nbo. 8-32 THREAD 
PLASTIC KNURLS 


SPECIFICATIONS 

MOIAGO 1 AOS 880th inn ann tecidleaa i Secsctnet accu unease clemuaah cesses esate atecvacseeeels —,+6 
WORM Ha Ss covauciacewndapiweseteanseenkaaDeadansuenveptantasseeaveomereercce Knurled Nut & Screw 
Average WEIGKT scsiiete dtc Shiota 9 Ibs. 4 oz. (4.2 kilograms) 

WONUIME: Acie cae sat ere sour ateasvmctae: 199 cubic inches (3261 cubic centimeters) 
(JENS air c.tinaseaune dee ianaenensiens ven sesdieanaeacdens enniars Four No. 6 ( ANSI! ‘’6’’) in series 
DAG CC ee ae ee Re haa Metal (See cautionary statement on page 4) 

For service information see reverse side of this sheet PAGE 
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“EVEREADY” NO. 1461 


Estimated Average Hours Service at 70°F (21.1°C) 


STARTING 
DRAINS Pon? 
SCHEDULE (milliamperes) (ohms) 
24 hours/day 30 200 
60 100 


Discharge for 2 periods of 
1 hour each daily according 
to the following schedule: 
1hour discharge, 6 hours 
562 10.67 
rest, 1 hour discharge, 
16 hours rest. 
(Heavy Intermittent 


Test) 


CUTOFF VOLTAGE 


3.4V 3.6V 
2000 
850 

72 


7.5 
“EVEREADY” NO. 773 BATTERY VOLTS 


Type: Carbon - Zinc 
Suggested Current Range: 0-50 milliamperes 


TERMINAL POSTS - No. 8-32 THREAD 
PLASTIC KNURLS 


SPECIFICATIONS 
VO lage: Ta 0S accesses edad settee See +, —1.5, —3, —4.5, —6, —7.5 
TORQ Al Se stageeice fet tae ee eee uate, 5 Knurled Nut & Screw, 1 Wire 
Average WIGHT. )ois ics .cbcsnccit cede icedisacenanacauiebacasetalcooneesnl 9 oz. (255 grams) 
MOMUING: oie hanc id accendeettaacb set 8.24 cubic inches (135 cubic centimeters) 
ROMS” sisi dices ont ss sowumyepasslsvauan Soave tases eeouedeet Five No. 30 ( ANSI ‘’B’’) in series 


For service information see reverse side of this sheet 


“EVEREADY” NO. 773 


Estimated Average Hours Service at 70°F (21.1°C) 


SCHEDULE (milliamperes) 


2 hours/day 


4 hours/day 


24 hours/day 
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STARTING 
DRAINS 


LOAD 


(ohms) 


1500 
750 
375 
150 

75 


1500 
750 
375 
150 


7500 
1500 
750 
375 
150 
75 
25 


4.0V 


420 
220 
110 
37 
14.5 


480 
240 
110 

28 


3040 
610 
205 

87 
26 
10 
1.9 


CUTOFF VOLTAGE 


4.5V 


380 
190 
90 
30 
11.5 


450 
215 
90 
22 


2990 
530 
170 

70 
20 
7.5 
1.3 


5.0V 


5.5V 


290 
130 
57 


7.5 
“EVEREADY” NO. 717 BATTERY VOLTS 


Type: Carbon - Zinc 
Suggested Current Range: 0-70 milliamperes 


13,5 
49,2 
94.8 
(ge 


“l 


7S3/ 


DIMENSIONED SOCKET 


LAYOUT ~- TOP VIEW 


SOCKET TERM/NAL 
MARKINGS - TOP VIEW 


(ANSI No.Y SOCKET) 


SPECIFICATIONS 
MO TAGE aS panies ase Vada wns tow sie ieatmcia cad ammmanresnaeesaaagrneteeencecsasa ene — +7.5 
TRECIIIFLONG? ds Aeneas wavs oeelncaananetet vesantaneauasyemaateaes aeinadaeaseanndaadeastsncetics Socket 
PNVERAGE: VEIQIIE ccc Sond ett cas eau outa bi aue lancecaa anal taacteialeeuaaeenacacees 8 oz. (227 grams) 
VOI WMG easier iceueeet oeecteunned 13 cubic inches (213 cubic centimeters) 
OIG, con csmosciatacaver saad aitetaeneenetansee acm ronarecactt tesctalsoesnacta. Five No. 172 in series 


For service information see reverse side of this sheet 


PAGE 


192 


“EVEREADY” NO. 717 


Estimated Average Hours Service at 70°F (21.1°C) 


2 hours/day 


4 hours/day 


8 hours/day 


24 hours/day 


2 hours/day 


STARTING 
DRAINS 
SCHEDULE (milliamperes) (ohms) 


10 
20 
40 


54 


LOAD 


750 
375 
188 

94 


2500 
1500 
750 
375 
188 
94 


2500 
1500 
750 
375 
188 


2500 
1500 
750 
375 
188 
94 


140 


CUTOFF VOLTAGE 


4.5V 


430 
230 
108 

40 


1800 
1220 
520 
240 
100 
35 


1600 
1000 
470 
195 
75 


1950 
1050 
430 
165 
60 
20 


5.0V 


350 
185 
85 
32 


1650 
1080 
450 
200 
80 
25 


1470 
900 
410 
170 

65 


1800 
980 
380 
140 

48 
15 


55 


5.5V 


295 
155 
68 
22 


1325 
840 
340 
150 

60 
20 


1260 
750 
340 
135 

50 


1600 
840 
300 
104 

33 
10 


45 


7.5 
“EVEREADY” NO. 715 BATTERY woe 


- Type: Carbon - Zine 
Suggested Current Range: 0-1 ampere 


STRAP HANOLE 


[es | liars 


Ee 


METAL JACKET 


TERMINAL POSTS - No. 8.32 THREAD 
INSULATED KNURLS 


SPECIFICATIONS 
, EWOMEAGC TBS hats tctee cts eet helen roca annette st wesdeu aie elecettwdlencdealdesseanete: —,+7.5 
RSI ANG. sheets aie tatntccc tes cota id ond unten, Abnoeauaaates sate aceeeatuanstals Insulated Screw 
Average Weight .........cccccccecccecescecceccesceeceecusens 7 Ibs. 10 oz. (3.46 kilograms) 
MOIGUING: sitea Meatae iat ee eke 173 cubic inches (2835 cubic centimeters) 
COINS cia toa tanantaran tetaucaatpenca te tmeeuion se Sets tas! Twenty No. 60 (ANSI “F’’)— 
Four parallel strings of five in series 
SACK OL Acco. cycsresanierstousarycos anos Metal (See cautionary statement on page 4) 


For service information see reverse side of this sheet ane 


193 


PAGE 


194 


“EVEREADY” NO. 715 


STARTING 

DRAINS 
SCHEDULE (amperes) 
Discharge every day 
during 8 periods of 
30 minutes each, 
beginning at intervals 937 
of 1 hour for 8 
consecutive hours 
Continuous 3.05 
Continuous 4.36 


Estimated Average Service at 70°F (21.1°C) 


LOAD 
(ohms) 


1.72 


CUTOFF VOLTAGE 
4.5V 


29 hours 


320 minutes 


130 minutes 


7.5 
“EVEREADY” NO. 1562 BATTERY VOLTS 


Type: Carbon - Zinc 
Suggested Current Range: 0-1.5 amperes 


METAL JACKET 


TERMINAL. POSTS -No. 8-32 THREAD 
PLAST/C KNURLS 


SPECIFICATIONS 
V Ol tage Vas: a2stasvonsratast atescuce vanes dusuukoousnces nacuetanacasdaloadeetsieweuuieseceas —,+7.5 
TORN AIS. svctesinatsveubsee aiecadde bit sesineabenioenesadosucceitess Knurled nut & screw 
Average Weight ...........ccccceessseccesensceereseesssaesaneees 11 Ibs. 4 oz. (5.1 kilograms) 
MOI G serendicoseatdlanteat Saceteasceruds 273 cubic inches (4474 cubic centimeters) 
=) | A ee Ren ee nT Five No. 6 ( ANSI ‘’6”’) in series 
JACKCE biescaatcsvassiucateceweseae esate Metal (See cautionary statement on page 4) 


For service information see reverse side of this sheet 


“EVEREADY” NO. 1562 
Estimated Average Hours Service at 70°F (21,1°C) 


STARTING 
SCHEDULE (milliamperes) (ohms) 4.25V 4.5V. 
24 hours/day 30 250 2000 
60 125 850 
Discharge for 562 13.34 72 
1 hour, rest 
6 hours, dis- 
charge for 
1 hour, rest 
16 hours 
(Heavy 
Intermittent 
Test) 
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“EVEREADY” NO. 206 BATTERY 


Type: Carbon - Zinc 
Suggested Current Range: 0-7 milliamperes 


Z° APPROX. 
FLANGE 


a 


ts 
35 
2.00 


181/64 
025 MN 2 


ww (es) 


CONTACT RECESS 
BELOW INSULATOR 


RECESSED CONTACT 


METAL SACKET 


SPECIFICATIONS 
pe |e: Te (= Br] @ arene penn Cee Sn Oe Oe Dar ERD ARE CORO aA eg ee —,+9 
= cle 011 a | cee em na eee er vn ee Fiat Contacts, Negative Recessed 
PUCrAGO WOIGUE 2:22 cd senor laces xrsbatewn cued vadeceaeae desta eosretomeicess 1.2 oz. (34 grams) 
VM OPUAG. -ssdicrcicextecdnistasavice avpaanavince 0.85 cubic inches (13.9 cubic centimeters) 
GINS ooiitek craptdernaecaaan one a vactenmeaad teu auntenateeeteat Six No. 109 ( ANSI F17) in series 
JACKCt coeG cues vcjesteeuest: Metal (See cautionary statement on page 4) 


For service information see reverse side of this sheet 


VOLTS 
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“EVEREADY” NO. 206 


Estimated Average Hours Service at 70° F (21.1° C) 


STARTING 
DRAINS LOAD CUTOFF VOLTAGE 
SCHEDULE (milliamperes) (ohms) 4.2V 5.4V 6.6V 
2 hours/day 12 750 40 32 24 
16 560 27 21 13 


“EVEREADY” NO. 216 BATTERY ee 


Type: Carbon - Zinc 
Suggested Current Range: 0-15 milliamperes 


TERMINALS ! 
MINIATURE SNAP TYPE 


LSA J 


SPECIFICATIONS 
VO AGE: Tid OSs ca scicaeccawecnct tea covesnincuacesrannesact nan soweendieeauseiaateiedennout ein tieses —,+9 
WOCMNIC GIS: dpseces ese ho teetee coset hooet haere soos Alec pied aenteetad Minieidee Snap 
PNCCAGC VV CIQING scccteaisescuactetivsat enced Med stove eat ec et emnc donate 1.5 oz. (42.5 grams) 
VOLUN - cis biiniieotiow a placasiae me tasers 1.20 cubic inches (19.7 cubic centimeters) 
RCOUIG) sas ctors toa sus an ntesceaiestceeatacen eames Six No. 117 ( ANSI F22) in series 
JACK OE oes siveacsaaersuesaneateeanaecsoaets Metal (See cautionary statement on page 4) 


For service information see reverse side of this sheet 


“EVEREADY” NO. 216 


Estimated Average Hours Service at 70° F (21.1°C) 


STARTING CUTOFF VOLTAGE 
DRAINS LOAD 
SCHEDULE (milliamperes) (ohms) 4.2V 5.4V 
4 hours/day 9 1000 50 43 
2 hours/day 12 750 41 32 
4 hours/day 18 500 23 16 
24 375 14.5 10 
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“EVEREADY” NO. 1222 BATTERY want 


Type: Carbon - Zinc (Zinc Chloride) 
Suggested Current Range: 0-15 milliamperes 


V16 


063 


005 : 
900 
688 
1.03 
1.81 
1.94 


(FRONT) 


TERMINALS : 
MINIATURE SNAP TYPE 


ANS/ NO. XVIT 
METAL, JACKET 
SPECIFICATIONS 

WOIAGE: TAOS au car vccied ceckcscuienx crstenceaeticvousduusocotetaicasemaawetakea¥enenarisuassouceeies —,+9 
VEG AAIS 5s bo aico hac seseehannsat seme tewncaledeaie oi de dean dacCaes beauotounanencaseane Miniature Snap 
PVETAGe WENGE ics sce ecco ieee nurses ba taanawteocss ees: 1.5 oz. (42.5 grams) 
VOIUMEC: aisiiceticdisnmiieneienees 1.28 cubic inches (21 cubic centimeters) 
CCOMIS 2 shnct geodata iusbatemincaasen titesencteteotewosatess Six No. 118 (ANSI F22) in series 
Jacket 


pit pataeietonue aieauaeenteeaeoee Metal (See cautionary statement on page 4) 


For service information see reverse side of this sheet PAGE 
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“EVEREADY” NO. 1222 
Estimated Average Hours Service at 70°F (21.1°C) 


STARTING 

DRAINS LOAD __CUTOFF VOLTAGE _ 

SCHEDULE (milliamperes) (ohms) 4.2V 5.4V 
2 hours/day 12 750 41 36 
4 hours/day 18 500 25.5 22 
24 375 19.5 15.4 
1 hour/day 37.5 240 13 9.2 
% hour/day 60 150 1a 4.7 
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“EVEREADY” NO. 226 BATTERY ee 


Type: Carbon - Zinc 
Suggested Current Range: 0-9 milliamperes 


FLANGE 


TERMINALS : 
STANDARD SNAP TVPE 
(ANSI No. XT ) 


METAL JSACHET 


SPECIFICATIONS 
MOLTAGE NAS: stiuesdedaahatndundseeae cdnvedasuaceducasruranesbazeanansndn we hueoanseasaenaanenes —,+9 
TEEPIMINGIS: acscrnsaseseacecvacssncusseccasuettayeths Pi deutin ve orciencanendacatebertantcondemunuiearees Snap 
PVCrage WVCIGUT: a. cies cuss icoenleciveeaeteees. abso ci bocereniestecctaee 2.0 oz. (56.7 grams) 
VOICE: diga'ciececeastvcteas eaten 1.31 cubic inches (21.5 cubic centimeters) 
CONS. « saaacteurcenasoaacateusenasenoustaseatnoaseadtsaatens Six No. 127 ( ANSI F24) in series 
JACK CL arcauiaetsi cap anautaetesseniewscias Metal (See cautionary statement on page 4) 


For service information see reverse side of this sheet 
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“EVEREADY” NO. 226 


Estimated Average Hours Service at 70° F (21.1°C) 


aa CUTOFF VOLTAGE 

DRAINS LOAD $Y 

SCHEDULE (milliamperes) (ohms) 4.2V 5.4V 
2 hours/day 12 750 61 54 
16 560 44 35 


“EVEREADY” NO. 2709N BATTERY vrs 


Type: Carbon - Zinc 
Suggested Current Range: 0-16 milliamperes 


STANDARD SNAP TVPE 
(ANSI No. XY) 


(Fron7) 


hes | witimeters 
Tae [aus 18 
Cate [as | 9 


SPECIFICATIONS 
MOlAGC: TAS osc ce cee eset cae tactede ara a chuaee eal Verivedianh coe niaeaeuaieeseanes —,+9 
MOG VUIVANS oa soba fe Bs hie aes ai el tds ste cua calender ene ool dc beteenairat ees absense Snap 
Average WeIght ..............ccccscssceccsccsccececssccctecsscussecascesuees 2.5 oz. (70.9 grams) 
WOMUING? oe sordectiyacacsneetonst 4.57 cubic inches (74.9 cubic centimeters) 
Cells ooo eccescesseecessescesececetseeseseseeteeseeteee Pwelve No. 117 ( ASA F22)—two 


parallel strings of six in series 


For service information see reverse side of this sheet 


“EVEREADY” NO. 2709N 


Estimated Average Hours Service at 70°F (21.1°C) 


STARTING 


DRAINS LOAD —CUTOFF VOLTAGE _ 


SCHEDULE (milliamperes) (ohms) 3.6V 4.8V 
2 hours/day 12 750 90 83 
40 225 24 19 
PAGE 
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“EVEREADY” NO. 246 BATTERY seine 


Type: Carbon - Zinc 
Suggested Current Range: 0-15 milliamperes 


| Inches._—s|s Millimeter 


re 
| 2% | 275 | 69.9 | 


TERMINALS : 
MINIATURE SNAP TYPE 


(ANS/ Yo. XVI) 


SPECIFICATIONS 
W Ola Gee TAOS. Sastacchcsdipcccete Docu coed actsoree ee wees encase encennacuageeertemoueaeoee eee —,+9 
MOTIVES: ecuces notch ros sada c oaseue aye osine lasememaseltes gaa tao ds ce coeetnat veal Miniature Snap 
AVerage WeIGht iisccsicasesisedoes ebeauacd wae ihsindedeasscses uaa 4.5 oz. (128 grams) 
WOLUIME.. 22ccceresscen tice eoscdececesceeatene 5.02 cubic inches (82.3 cubic centimeters) 
MONS Sach teeenensiesacanteeeiatseucboatanta ssgeudeneue Nuseiseieegeaneenaess Six No. 148 in series 


For service information see reverse side of this sheet 


“EVEREADY” NO. 246 


Estimated Average Hours Service at 70° F (21.1° C) 


STARTING 
DRAINS LOAD CUTOFF VOLTAGE 
SCHEDULE (milliamperes) (ohms) 4.2V 5.4V 
2 hours/day 12 750 165 155 
18.7 480 110 100 
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“EVEREADY” NO. 266 BATTERY ee 


Type: Carbon - Zinc 
Suggested Current Range: 0-20 milliamperes 


211/30 


aes 
Pe 
28 
a6 


2/7/16 


TERMINALS: SNAP TYPE 
ANSI TYPE XZ 


SPECIFICATIONS 
WOlTA0G TAOS: 2 ohcnssed ia denessacacscccamecnensdeteseewaaeyeaeseas teen dees eeeneeseonees —,+9 
WOPMINAS: nsec cascietisesdccsaesceses treat iabinsd de beeeiseuaset cals eae matin can ad teteeenan een Snap 
PNCTAGE WEIGIE hcdisccsecices ccusscak tot wus esiaseoaadecavoncacvonscareentads 7 oz. (198 grams) 
N ONC IVNG contuccansciccuseaGetecuiuetiuedseons 7.7 cubic inches (126 cubic centimeters) 
COIS. cadensiestitoaadendicdeconduadunswsecsancaaaencneunees Six No. 165 ( ANSI F90) in series 


For service information see reverse side of this sheet 
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“EVEREADY” NO. 266 


Estimated Average Hours Service at 70° F (21.1°C) 


SCHEDULE 


4 hours/day 


8 hours/day 


24 hours/day 


STARTING 
DRAINS 


(milliamperes) (ohms) 


0.5 
1.0 
5.0 
10 
20 
40 
80 


0.5 
1.0 
5.0 
10 
20 
40 
80 


0.5 
1.0 
5.0 
10 
20 
40 
80 


LOAD 


18K 
9K 
1800 
900 
450 
225 
112.5 


18K 
9K 
1800 
900 
450 
225 
112.5 


18K 
9K 
1800 
900 
450 
225 
112.5 


CUTOFF VOLTAGE 


5.4V 


2200 
1500 
470 
265 
120 
43 
11.5 


3200 
1975 
530 
255 
102 
34 


6.0V 


1950 
1300 
395 


6.6V 


1700 
1140 
320 
170 
70 
21.5 
3.3 


2600 
1650 
350 
150 
52 
15 
3.3 


4800 
2575 
375 
138 
44 
12.3 
3.3 


4200 
2100 
230 


“EVEREADY” NO. 276 BATTERY ter 


Type: Carbon - Zinc 
Suggested Current Range: 0-30 milliamperes 


nekes [iors 
ee 


.005 
| 6 16 | 063 | 
es 


a” 
oF 


TERMINALS : 
STANOARO SNAP 7YPE 


( ANS Wo. XY ) 


SPECIFICATIONS 
VOW AGE: NAS sciczeteenshoaticisunneieesacatenditoacs tcee srawavsinuicalceancuerodeaaeueteaa seteas —,+9 
OTIAIS: foeissau tec css atawsesaewecs nen invaacussa ossesateas asain ese wtete ee ean hee eet an Snap 
PVERAGE WOIGINE 5535555 ciiis agedwol phe tadeceus den sesnrwncbacai sige on eaves: 15 oz. (425 grams) 
VOIUING” eeesss hes crsctaeitietestitiaeseeapenen 16.3 cubic inches (267 cubic centimeters) 
Ce NIS  arscotee ayy entecs here escent, Six No. 175 ( ANSI F100) in series 


For service information see reverse side of this sheet 


“EVEREADY” NO. 276 


Estimated Average Hours Service at 70° F (21.1° C) 
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SCHEDULE 
2 hours/day 


4 hours/day 


24 hours/day 


STARTING 
DRAINS 


(milliamperes) 


5 
10 
20 
30 
50 


5 
10 


LOAD 
(ohms) 


1800 
900 
450 
300 
180 


1800 
900 
450 
300 
180 


1800 
900 
450 
300 
180 


4.8V 


920 
540 
300 
200 
110 


1600 
750 
350 
200 
110 


1600 
700 
280 
170 

90 


CUTOFF VOLTAGE 


5.4V 


860 
480 
275 
170 

95 


6.0V 


800 
440 
245 
150 

80 


1250 
580 
230 
135 

72 


1350 
540 
210 
125 

65 


6.6V 


715 
380 
200 
130 

60 


900 
410 
170 
100 

56 


1000 
380 
140 

80 
40 


7.2V 


600 
300 
140 
85 
38 


“EVEREADY” NO. 2356N BATTERY voir 


Type: Carbon - Zinc 
Suggested Current Range: 0-80 milliamperes 


sit 


ZR. 
APPROX. 


TERMINALS : 
S74NDARO SNAP TYPE 


(ANSL No. XV) 


METAL SACKET 


| nches_— | Mllimeters | 


Ra 
159 


SPECIFICATIONS 
WOItAGE: | ADS. aera awsucociadccusspncisla tne Gedia eadbuienseens ade qiumeuhevenseneuusoowaskaneinuehs —,+9 
MERINO ANS Sens seacecsacs ag 22 ait saeses scence stuceaaeeapee aces tacce rues asnoeieack uaseegeie cons Snap 
AVCraGge WeIGKE oiiaoicss ccswericiinct nes dase ecnecsessnssevesnasatnebadeoxcence 11 oz. (312 grams) 
V OWING. 3 zi cerivvsssnasseaxveussescosssiesse 17.6 cubic inches (288 cubic centimeters) 
CONS vs duteseiscbaveete 54 Nos. 117 and 118; nine parallel strings of six in series 
JACKCU cece Geet eee Metal (See cautionary statement on page 4) 


For service information see reverse side of this sheet 
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“EVEREADY” NO. 2356N 


Estimated Average Hours Service at 70° F (21.1°C) 


STARTING 
DRAINS LOAD —CUTOFF VOLTAGE. 
SCHEDULE (milliamperes) (ohms)  4.8V. 6Vv_ 
4 hours/day 15 600 305 290 
25 360 185 175 
36 250 125 115 


“EVEREADY” NO. 716 BATTERY ears 


Type: Carbon - Zinc 
Suggested Current Range: 0-1 ampere 


STRAP HANOLE 


9 VOLTS 


5.75 

5.88 
6.44 
8.58 


METAL JSACKHET 


TERMINAL POSTS - No. 8-32 THREAD 
INSULATED KNURLS. 


SPECIFICATIONS 

VGltage TAOS civ orceecavsivanedesuesaneedeatensvdaades ato iew tenth daiaieidy chain ass —,+9 
MOVING 1S: | dscarseineanadaceeebsiGametad ed ocuns calasar Couaeeieetenaeckenncske Knurled Nut & Screw 
Average Weight ............:ccssccssccssecseseccuscsecescuases 8 Ibs. 8 oz. (3.86 kilograms) 
VOIUING Vnres Secteea adbeerncd eteepred dete 205 cubic inches (3359 cubic centimeters) 
CONS» - sacuabreaheudasias ancien tet waste ncidnadss Twenty-four No. 60 ( ANSI “F’’)— 

Four parallel strings of six in series 
JACKCL divine deesdsienereeishtbutccrats Metal (See cautionary statement on page 4) 
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For service information see reverse side of this sheet 


PAGE 


“EVEREADY” NO. 716 
Estimated Average Hours Service at 70°F (21.1°C) 


STARTING 
DRAINS LOAD CUTOFF VOLTAGE 
SCHEDULE (milliamperes) (ohms) 4.8V 5.4V 6.0V 6.6V 7.2V 
2 hours/day 80 112.5 490 450 410 370 310 
120 75 340 310 280 250 200 
400 22.5 98 88 78 68 47 
800 11.25 41 37 33 27 16 
1200 7.5 23 20.5 18 13.8 6.8 
4 hours/day 80 112.5 475 425 400 335 300. 
120 75 320 275 260 235 180 
400 22.5 90 75 56 44 36 
800 11.25 35 28 22 16 12 
1200 7.5 19 15 12.3 8.5 4 
24 hours/day 40 225 1200 1050 940 880 620 
80 112.5 550 470 390 335 260 
120 75 350 275 250 220 155 
400 22.5 84 70 55 40 25 
800 11.25 33 26 20 13 8 
1200 7.5 18 14 10.5 6.5 4 
Continuous 3.53 2.55 2.8 
amperes 
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12 
“EVEREADY” NO. 228 BATTERY pane 


Type: Carbon - Zinc 
Suggested Current Range: 0-9 milliamperes 


jg APPROX. FLANGE 


TERMINALS: 
STANDARD SNAP TYPE 
ANSI TYPE xWZ 


2964 
2/16 


ee 
| 2564 _| 
ize 


METAL JACKET 


SPECIFICATIONS 
WOMAGE FADS: wissyadontesscneseceeia duces conwn ad oaws cota esaevbeasaennxtateicestnebectectou: —,+12 
TROU UA AUS tssctsnicralecsaridncnccaseuatntes aan deca kden oodles cad anmaa en dejualoud oakboundetedunneetuateed Snap 
AN GFAGe: WENGE -uesecase cutie etontac tenant vtec uegeeacearerenneg alee 2.3 02. (65.2 grams) 
VOlUING set erase sete esha iaees 1.68 cubic inches (27.5 cubic centimeters) 
ONS ctsa en canotsieen ta taa dst ctecten escheat: Eight:No. 127 ( ANSI F24) in series 
SAC KOE escee cla asiedetieddiatastactnades: Metal (See cautionary statement on page 4) 


For service information see reverse side of this sheet 
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“EVEREADY” NO. 228 


Estimated Average Hours Service at 70°F (21.1°C) 


STARTING 

DRAIN LOAD _CUTOFF VOLTAGE _ 
SCHEDULE (milliamperes) (ohms) 5.6V 7.2V 8.8V 
2 hours/day 12 1000 59 52 37 


12 
“EVEREADY” NO. 732 BATTERY eine 


Type: Carbon - Zinc 
Suggested Current Range: 0-250 milliamperes 


Vg ; 
. . 
| 


[inches Millimeters | 
031 
| ve | 125 

4.44 


40/6 4.94 


METAL JACKET 
TERMINAL POSTS- No. 8-32 THREAD 
INSULATED KNURLS 


SPECIFICATIONS 
NM OVAGO AV ADS sass tite ic tect ana chicas aaswsniaeeesesina Shecick teed ieee seteee —,+12 
TCE AIS eh cc oesicvcecuaudetinaustesraleackueenatincs sas caddaaneindinameataens Insulated Screw 
Average Weight ............cccccccsccessscseceeceseees hats 3 lbs. 2 oz. (1.42 kilograms) 
VOIUNMIG ica casictecteiennccanddiaeaurienees 69.5 cubic inches (1139 cubic centimeters) 
2 | (aR Ee OO Ee Eight No. 60 (ANSI ‘‘F’’) in series 
SACK CU Acesctiaa guts ine cueek eh Metal (See cautionary statement on page 4) 


For service information see reverse side of this sheet. 
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“EVEREADY” NO. 732 


Estimated Average Hours Service at 70°F (21.1°C) 
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STARTING 
DRAINS 


SCHEDULE (milliamperes) 


24 hours/day 20 


Discharge every 

day during 8 

periods of 30 

minutes each, 

beginning at 187 
intervals of 

1 hour for 8 

consecutive 

hours. 


As above 375 


¥% hour/day 667 


Discharge every 

day during 8 

periods of 30 

minutes each, 667 
beginning at 

intervals of 

1 hour for 8 

consecutive hours. 


LOAD 
(ohms) 


600 


64 


32 


18 


18 


CUTOFF VOLTAGE 
5.2V 6.0V 6.4V 7.2V 8V 


500 475 


45 


22 18.5 12 


18 


10.5 7.1 


“EVEREADY” NO. 2780N BATTERY 


Type: Carbon - Zinc 
Suggested Current Range: 0-250 milliamperes 


C56 a 
t.0/0 
DIMENSIONED SOCKET 
LAvyouT -7JOP VIEW 
/ PIN- & DIA. 
/ PIN - 8"'Dra. 


~_3" 
/ PIN 2 DIA. 


ANSI No. XX SOCKET 


| Millimeters | 
ee ee 
ye [oo | 88 
METAL JACKET 
8667 


SPECIFICATIONS 


Voltage Taps | 
M Eide 28121 | ose Seen ee ees ec Ee Se terry me Oe ey 


: Socket 
Bees Sones asi aean te dena ehatsasieedtnettestuaanmaeaes 3 Ibs. (1.36 kilograms) 
Gt eealen Sauetalebaa ence yesaah as 63.1 cubic inches (1034 cubic centimeters) 
esate clalgia Sactadiaeciad Gd sau ess sca enue Sse ae oats Eight No. 60 ( ANSI “’F’’) in series 
oabeeoe toa csdstanecchaaincats Metal (See cautionary statement on page 4) 
For service information see reverse side of this sheet 


12 


VOLTS 
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“EVEREADY” NO. 2780N 


Estimated Average Hours Service at 70° F (21.1°C) 


STARTING 

DRAINS LOAD _CUTOFF VOLTAGE. 
SCHEDULE (milliamperes) (ohms) 6.4V BV 
24 hours/day 20 600 500 475 
Discharge every 
day during 8 
periods of 
30 minutes each, 
beginning at 375 32 18.5 12 
intervals of 
1 hour for 


8 consecutive 
hours 
(Railroad-Lantern 
Battery Test) 


12 
“EVEREADY” NO. 1463 BATTERY wie 


Type: Carbon - Zinc 
Suggested Current Range: 0-600 milliamperes 


per HANOLE 


10.44 265 


12 VOLTS 


TERMINAL POSTS-Ne. 8-32 THREAD 
PLASTIC KNURLS 


SPECIFICATIONS 

WOITAGE | AOS: saitaiawcoros css canacebwssccisnqecudsewcastaconteeioustanciwiswsie de aaseenaes —,+12 
“L CFUTAIN ll Six. cancvas ssi bcane pane eaenuesieuaseous suse veceuvienadecsestonriwoness Knurled Nut & Screw 
Average WeigNt ............cccccseeccsescessseseeeseneneesees J Ibs. 11 oz. (3.49 kilograms) 
MOWING: cid ccrcutet cles ssesCeaasdemvecedests 199 cubic inches (3261 cubic centimeters) 
Cells sciiciica caus tosat acerca Sixteen No. 64 ( ANSI ‘’G’’)—Two parallel 

strings of eight in series 
ACK OL se alesse esses ute. acl adden Seeds Metal (See cautionary statement on page 4) 
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For service information see reverse side of this sheet 


“EVEREADY” NO. 1463 
Estimated Average Hours Service at 70°F (21.1°C) 


STARTING LOAD CUTOFF VOLTAGE 
SCHEDULE DRAINS (ohms) 4.0V 7.2V 


24 hours/day 20mA 600 2300 1750 


2 hours 1 12 31 20 
discharge, ampere 

3 hours rest, 

2 hours 

discharge 

(per day). 


2 hours 2 6 14.5 3.5 
discharge, amperes 

3 hours rest, 

2 hours 

discharge 

(per day). 
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12 
“EVEREADY” NO. 1862 BATTERY ee 


Type: Carbon - Zinc 
Suggested Current Range: 0-1.5 amperes 


STRAP HANDLE 


omens! 
= 


aE 


“ [6% 168 
10% 260 


DIMENSIONED SOCKET 


LAYOUT-7OP VIEW 
/ PIN - a DA. 
/ PIN - 2 D/A, 


ANSI No, IZ SOCKET 


SPECIFICATIONS 
NM OMOEA DS « ascdeats dics eswne ec veuty niet cautick eactadtpiehaudsenastenn Aud sbehual da tien —,+12 
NG TIN AIS ect jeaitce naan inavadaeudsecateeecsin ics tWiagushulelisunaeat secon nagcersaancente: Socket 
PVEraAGe WIONE ascii tess ai et eas beset eet eagoeeues 21 Ibs. (9.53 kilograms) 
VOLUME: sescssevastareatidinn ee asdastam cs 356 cubic inches (5834 cubic centimeters) 
COWIS@ 2 Saistn siete sae dudes etaunceaes voteaetastiereaueenee Eight No. 6 ( ANSI ‘’6’’) in series 


For service information see reverse side of this sheet 


“EVEREADY” NO. 1862 
Estimated Average Hours Service 


CUTOFF VOLTAGE | 


STARTING 7.2V_ BV 
meek: 70°F = 32°F 70°F «32°F 
SCHEDULE (milliamperes) LOAD (21.19C) (09°C) = (21.19) ~— (0°C) 
Discharge Load is RCR (resistor- 750 525 700 475 
100 milliseconds capacitor-resistor) net- 
per second, work, Components 
24 hours/day, chosen to provide 
7 days/week, initial peak pulse of 
10% “’on”’ 2.7A, dropping to a 
time plateau of about 575mA 
Safety (at 10.4 volts midpoint) 
Flasher in 40 milliseconds and 
Test remaining at this level 


for remainder of 100 
millisecond pulse 
(simulates characteristics 
of No. 957 lamp, rated 
at 9.4V, 500 mA) 
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15 
“EVEREADY” NO. 504 BATTERY VOLTS 


Type: Carbon - Zinc 
Suggested Current Range: 0-1.5 milliamperes 


MIN, 
DIA. 
7s 19 
4 32, ” 
“64. 


O18 MIN. 
PROJECTION 


| inches | Millimeter 

MIN. rs ee 
DIA 
/ 

4 


METAL JACKET 


SPECIFICATIONS 
WOlPage Was: -cccnsnsecosaccusacuascuecetbaxeasecarauentias acuen tote seluseueevenes acioenendie —,+15 
NGEMIUNIGIS: csscdocstocntoleraccuseusaaeiraicniatiaencstsousus areaurteeiaueauenneactiate Flat Contacts 
Average Weigne: iicciaseiccict ak code Acca tace ie tes sane eeenons 0.6 oz. (17 grams) 
VOUIMNG ii Ancetadevaieeiat eet 0.51 cubic inches (8.36 cubic centimeters) 
COIS) Sake Aatemsesaaseineees eetnatianeeodeateaneetcs Ten No. 105 ( ANSI F15) in series 
SACK Cl: x cea evcturienneag aan tenmoneeies Metal (See cautionary statement on page 4) 
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For service information see reverse side of this sheet 


Estimated Average Hours Service at 70° F (21.1° C) 
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STARTING 
DRAINS 


SCHEDULE (milliamperes) 


2 hours/day 0.1 
0.5 
1.0 
5.0 


12 hours/day 0.05 
0.1 
0.5 
1.0 


24 hours/day 0.02 
0.05 

0.1 

0.5 

1.0 

5.0 


LOAD 
(ohms) 


150K 
30K 
15K 
3K 


300K 
150K 
30K 
15K 


750K 
300K 
150K 
30K 
15K 
3K 


8V 


1010 
245 
112 

11.4 


2300 
1200 
228 
107 


4500 
2150 
1150 
225 
86 
7.6 


CUTOFF VOLTAGE 


9V 


970 
230 
106 
9.9 


2150 
1100 
217 
96 


4200 
2000 
1040 
190 
74 
6.2 


10V 


930 


11V 


880 
200 
95 
6.1 


1800 
960 
182 

59 


2990 
1500 
840 
145 


12V 


820 
180 
80 
3.8 


1600 
850 
156 

35 


2400 
1300 
680 
100 


15 
“EVEREADY” NO. 411 BATTERY Sone 


Type: Carbon - Zinc 
Suggested Current Range: 0-2.5 milliamperes 


TERMINALS : 
FLAT CON TACT TYPE. 
: “win, WITH HOLES 35 OIAMETER 


3 
a a (ANSI No. XYT) 
[inches 


METAL JACKET 


SPECIFICATIONS 
WOITAGE: TAOS. ghistessiacetaiaentsenencedveteceatecensavehsasteceetine ieilotdeudaa —,+15 
PROV MUMIAIS aiadesvaccetiwncdayacivansvanauatanoeaaseteanenas ecpucse eneuspecen aaueseneatan Flat Contacts 
PVOraGge VWCIG NG ruica.scisaniatesi sesocents eedaaeis da sececegeeanaeueaes 0.95 oz. (26.9 grams) 
MONUME 13 c9ed tu aaeeiiaetecdease ieee 0.95 cubic inches (15.6 cubic centimeters) 
CEG xs saorausinconcasensiusoleeausaccaes uenee waar ecteawietns Ten No. 112 ( ANSI F20) in series 
SACK OL cate 2zstaiee oSesmasauesacnbeReiads Metal (See cautionary statement on page 4) 


For service information see reverse side of this sheet 


“EVEREADY” NO. 411 


Estimated Average Hours Service at 70° F (21.1° C) 


SCHEDULE (milliamperes) (ohms) 


2 hours/day 


4 hours/day 


12 hours/day 


24 hours/day 
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STARTING 
DRAINS LOAD 
0.1 150K 
0.2 75K 
0.3 50K 
0.5 30K 
1.0 15K 
2.0 7500 
5.0 3000 
0.1 150K 
0.2 75K 
0.3 50K 
0.5 30K 
1.0 15K 
2.0 7500 
5.0 3000 
0.1 150K 
0.2 75K 
0.3 50K 
0.5 30K 
1.0 15K 
2.0 7500 
5.0 3000 
0.6 25K 
1.0 15K 
2.0 7500 
5.0 3000 


CUTOFF VOLTAGE 


ov 


1265 
730 
515 
310 
144 


1615 
780 
510 
295 
130 

53 
16 


290 
120 
50 
13 


10V 


1210 
700 
490 
295 
138 

64 
18 


1500 
780 
510 
300 
140 

60 
14 


1525 
740 
480 
275 
117 

45 
10 


270 
110 
44 
10 


11V 


1130 
660 
460 
275 
130 

59 


15 
“EVEREADY” NO. 417 BATTERY VOLTS 


Type: Carbon - Zinc 
Suggested Current Range: O-6 milliamperes 


TERMINALS 
FLAT CONTACT TYPE 


WITH HOLES 


3” 
ES DIAMETER 


SPECIFICATIONS 
WOIMAGO Tg DS sists sot 2ucs tosats cocedaaecuivaricesaue leccrel tesncneawadanneetaasbesisabeseeees —,+15 
WG CAN ANS esc. ccs ahecivactanaaustaamaaneueatea ica ance oeiies de ientuacuiesaenekasaene Flat contacts 
Average Weight 255 i nicveneecct eae Gini 1.8 oz. (51 grams) 
VOMUIMC. sedccecctccs cxceeeed livia tensed: 1.87 cubic inches (30.6 cubic centimeters) 
Ces 5 arcatecdesiaeeetaneiatais20 os) qeueatsenloneeseebnaoess Ten No. 132 (ANSI F30) in series 


For service information see reverse side of this sheet. 


“EVEREADY” NO. 417 


Estimated Average Hours Service at 70°F (21.1°C) 


STARTING 


DRAINS LOAD 


SCHEDULE (milliamperes) (ohms) 


2 hours/day 05 
1.0 
5.0 
10 
20 


4 hours/day 0.2 
0.5 
1.0 
5.0 
10 


12 hours/day 0.2 
0.5 

1.0 

5.0 

10 


24 hours/day 0.1 
0.5 
1.0 
5.0 
10 
20 
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30K 
15K 
3000 
1500 
750 


75K 
30K 
15K 
3000 
1500 


75K 
30K 
15K 
3000 
1500 


150K 
30K 
15K 
3000 
1500 
750 


1730 
760 
370 

59 
23 


1900 
740 
360 

52 
19.5 


4100 
780 
365 

50 
17.5 
5.5 


CUTOFF VOLTAGE 


gv 


10V 


630 
330 
48 
16.5 
4.5 


1600 
660 
310 

45 


11V 


22.5 
“EVEREADY” NO. 505 BATTERY ae 


Type: Carbon - Zinc 
Suggested Current Range: 0-1.5 milliamperes 


MIN, DIA. 


#o” z 
-~3% .O1S-.030° 
©4| PROJECTION 


O18 -.030" 
PROJECTION 


METAL JACKET 


SPECIFICATIONS 
VG AGE ESS 5 acaseclsaen a dasessaiancamceanteecuicd coaches natae annus ea tacentownemancaaneaauie —,+ 22.5 
AV CRINIIINGNS auiocav Geanacrceanesivadovewe thane ceduwaventaysadzesnnesdeusnvactsaencinasdaeds Flat Contacts 
PVERAGE WVCIGINE tases eintesencorser whee iiaedls eabeatseedidwe 0.9 oz. (25.5 grams) 
N/ OIUINIG: scaieanGatiealn wean deactecuasedagune 0.74 cubic inches (12.1 cubic centimeters) 
COLIS Sec Srncceassdo avis okt cnseteeshacaceacavectatas Fifteen No. 105 ( ANSI F15) in series 
SACK OE citoreeid slat eehecuienicuseaenantes Metal (See cautionary statement on page 4) 
For service information see reverse side of this sheet PAGE 
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“EVEREADY” NO. 505 


Estimated Average Hours Service at 70° F (21.1° C) 


STARTING 
DRAINS LOAD 


SCHEDULE (milliamperes) (ohms) 
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0.1 
0.5 
1.0 
5.0 


12 hours/day 0.05 


0.1 
0.5 
1.0 


24 hours/day 0.02 
0.05 


0.1 
0.5 
1.0 
5.0 


225K 
45K 
22.5K 
4500 


450K 
225K 
45K 
22.5K 


1125K 
450K 
225K 
45K 
22.5K 
4500 


12.0V 


1010 
245 
112 

11.4 


2300 
1200 
228 
107 


4500 
2150 
1150 
225 
86 
7.6 


CUTOFF VOLTAGE 


13.5V 


970 
230 
106 

9.9 


2150 
1100 
217 
96 


4200 
2000 
1040 
190 
74 
6.2 


15.0V 


930 
215 
101 

7 


1950 
1025 
204 
80 


3700 
1800 


16.5V 


880 
200 
95 


18.0V 


820 
180 
80 
3.8 


1600 
850 
156 

35 


2400 
1300 
680 
100 


22.5 


“EVEREADY” NO. 412 BATTERY Socks 


Type: Carbon - Zinc 
Suggested Current Range: 0O-2.5 milliamperes 


TERMINALS 
FLAT CONTACT TYPE 
WITH HOLES %e DIAMETER 


(ANSI No. XYT ) 


—tnehes | imate 
ai | 


ee ee 
[e084 38 


SPECIFICATIONS 
Voltage: Ta DS <2ccceincowsencscpevateatvacinsaensasnseteunevestedassnsnatenscredenerncentteoues —,+22.5 
VOUT ValS: sco haacae lose rises ce ws cavienceecaanenentuictustens dyads cnenidocspanenquabetens Flat Contacts 
PVOraGe WEIGHT «cris tesuiad Woes vise icteae eaaeineectdecpaw rca depearsnec 1.3 oz. (36.9 grams) 
VO RUINE iecsuessccttncteneddecseescteaaceaee 1.31 cubic inches (21.5 cubic centimeters) 
CaS: cn 222 295) ex tpatianeeatentbanmadneteesectaes Fifteen No. 112 ( ANSI F20) in series 
CKO E einsnciaisbscaactuedenccaecuesaneeas Metal (See cautionary statement on page 4) 


For service information see reverse side of this sheet 


STARTING 
DRAINS LOAD 
SCHEDULE (milliamperes) (ohms) 
2 hours/day 0.1 225K 
0.2 112.5K 
0.3 75K 
0.5 45K 
1.0 22.5K 
2.0 11.25K 
5.0 4500 
4 hours/day 0.1 225K 
0.2 112.5K 
0.3 75K 
0.5 45K 
1.0 22.5K 
2.0 11.25K 
5.0 4500 
12 hours/day 0.1 225K 
0.2 112.5K 
0.3 75K 
0.5 45K 
1.0 22.5K 
2.0 11.25K 
5.0 4500 
24 hours/day 0.6 37.5K 
1.0 22.5K 
2.0 11.25K 
5.0 4500 
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“EVEREADY” NO. 412 


Estimated Average Hours Service at 70° F (21.1° C) 


12.0V 


1300 
770 
530 
320 
150 

74 


CUTOFF VOLTAGE 


13.5V 


1265 
730 
515 
310 
144 

68 
21 


1550 
810 
530 
310 
148 

65 
18 


1615 
780 
510 
295 
130 

53 
16 


290 
120 
50 
13 


15.0V 


1210 
700 
490 
295 
138 

64 


16.5V 


1130 
660 
460 
275 
130 

59 


22.5 
“EVEREADY” NO. 420 BATTERY VOLTS 


Type: Carbon - Zinc 
Suggested Current Range: 0-6 milliamperes 


TERMINALS 
FLAT CONTACT 7YPE 
WITH HOLES 42 DIAMETER 


(ANSI No. XYZ ) 


[——netes | Witimeters 


2 
es 


SPECIFICATIONS 
V0.) 3 | cal A | © | meee eee rr a ee ECO Ee —,+22.5 
POURING Sin boccd oases Sa ie aaa aacin ance dye sech ue hk Seatac Cath abate Flat Contacts 
Average WEIGHT: sisiieccieentacinln cocks kedeoasataassnokenteseemienatinns 2.5 oz. (70.9 grams) 
VOIUIMG “jasc cessteicarindeatenssaccecscaadae’ 2.66 cubic inches (43.6 cubic centimeters) 
COIS cst vaxcetorvouaaae dana techeciidsceneeine sae Fifteen No. 132 ( ANSI F30) in series 


For service information see reverse side of this sheet 
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Estimated Average Hours Service at 70°F (21.1°C) 


SCHEDULE (milliamperes) (ohms) 


2 hours/day 


4 hours/day 


12 hours/day 


24 hours/day 


“EVEREADY” NO. 420 


STARTING 
DRAINS LOAD 
0.5 45K 
1.0 22.5K 
5.0 4500 
10 2250 
20 1130 
0.2 112.5K 
0.5 45K 
1.0 22.5K 
5.0 4500 
10 2250 
0.2 112.5K 
0.5 45K 
1.0 22.5K 
5.0 4500 
10 2250 
0.1 225K 
0.5 45K 
1.0 22.5K 
5.0 4500 
10 2250 
20 1130 


12.0V 


720 
380 
60 
25 
7.5 


1730 
760 
370 

59 
23 


1900 
740 
360 

52 
19.5 


4100 
780 
365 

50 
17.5 
5.5 


CUTOFF VOLTAGE 


13.5V 


15.0V 


630 
330 
48 
16.5 
4.5 


1600 
660 
310 

45 
15 


1700 
650 
300 

32 
10 


3400 
620 
285 


10 
3 


16.5V 


1500 
550 
240 


3100 
540 
230 


6.5 
2 


18.0V 


460 
225 
28 
6.8 
0.8 


1250 
490 
220 

25 
3.5 


1175 
400 
170 

16 
3.5 


2600 
390 
165 

14 
3.5 
0.8 


22.5 
“EVEREADY” NO. 763 BATTERY Gale 


Type: Carbon - Zinc 
Suggested Current Range: 0-40 milliamperes 


ee ee 

116 063 1.59 

TERMINAL POSTS ~-No. 8-32 THREAD 
PLASTIC KNURLS - 


oe = B89" 
SPECIFICATIONS 
MV GIL AGE aS rai Sis srsnctoacecweo hag lead ce aie Stee cecals ocebadaleutcawrdsancaibeutiitiness —,+ 22.5 
SO FMM 1S casansasaweuhe ne stateautieaineuetaiererdsacdeles tov eaooiis Knurled Nut & Screw 
Average: WeIGKE. asceiicaceciue ie cbeds ion deveeeezcauestenndehaadaxededes 14 oz. (397 grams) 
MOWING 23 sccadorcsatinidinsasémecceichcewcns 18.5 cubic inches (303 cubic centimeters) 
GS ied saevaetenepasssincccesuaenteraaecnce none neb a cossuain aeeaeez lace Fifteen No. 161 in series 


For service information see reverse side of this sheet 


“EVEREADY” NO. 763 


Estimated Average Hours Service at 70° F (21.1°C) 


STARTING 
DRAINS LOAD CUTOFF VOLTAGE 
SCHEDULE (milliamperes) (ohms) 15V 
4 hours/day 4.5 5000 425 
9 2500 205 
18 1250 85 
24 hours/day 4.5 5000 385 
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22.5 
“EVEREADY” NO. 778 BATTERY VOLTS 


Type: Carbon - Zinc 
Suggested Current Range: 0-50 milliamperes 


Miimeters 
[406 [103 
875 ; 


a eae 
2.56 65.1 
31% 3.13 


Ca [4 [im 


(FRONT) 


SPECIFICATIONS 
Voltage Taps ............0cceeceee +,— 3,-4.5, —6, — 9, — 10.5, — 16.5, — 22.5 
TF UU ll Geez crsstuerceedi aden esesanieczcenenense tosartan ata tes Wemsaad de cenvanneiaceaaeeecace Fahnestock 
Average Weight .........cccccecccsecesccecaeccecceccsccsccececaeeesss 1 Ib. 4 oz. (567 grams) 
WONG 4c sss Fenctistuceuliectigen cine pps 29.1 cubic inches (477 cubic centimeters) 


6 2) | | nee nee een ee Oe Fifteen No. 30 ( ANSI ‘’B”’) in series 


For service information see reverse side of this sheet 


“EVEREADY” NO. 778 


Estimated Average Hours Service at 70°F (21.1°C) 


STARTING 
DRAINS 
SCHEDULE (milliamperes) 


2 hours/day 5 
10 

20 

50 

100 


' 4 hours/day 5 
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24 hours/day 1 


LOAD 


(ohms) 


4500 
2250 
1125 
450 
225 


4500 
2250 
1125 

450 


22500 
4500 
2250 
1125 

450 
225 
75 


12v 


420 
220 
110 
37 
14.5 


480 
240 
110 

28 


3040 
610 
205 

87 
26 
10 
1.9 


CUTOFF VOLTAGE 


13.5V 


15V 


16.5V 


18V 


250 
107 
45 
13.5 
4.5 


30 
“EVEREADY” NO. 413 BATTERY sais 


Type: Carbon - Zinc 
Suggested Current Range: 0-2.5 milliamperes 


& 
TERMINALS: | 
FLAT CONTACT TYPE 
WITH HOLES Z “DIAMETER. 


(ANSI No. XYT ) 


METAL JSACKET 


SPECIFICATIONS 
WON GGG: VAIS eecactcecey eee eaicah letmcced ieee esse ecto eau need ake —. +30 
TTT WINS 32 eins Sects tees eae wut An tos calad snares auaheestndcdveasecad ta Pacedagetowsen Flat Contacts 
Average Weight ............c..ccccceccsecnecceescseccuccsscescesccscevavees 1.6 oz. (45.4 grams) 
NOUIING) ‘aioe canoe chdet dian encetass 1.59 cubic inches (26.1 cubic centimeters) 
6 | Near eee evar RCP Pre te PTE Twenty No. 112 ( ANSI F20) in series 
WACK CR s2ceicetesd ened Metal (See cautionary statement on page 4) 


For service information see reverse side of this sheet 


PAGE 


244 


“EVEREADY” NO. 413 


Estimated Average Hours Service at 70° F (21.1° C) 


SCHEDULE (milliamperes) (ohms) 


4 hours/day 


12 hours/day 


24 hours/day 


STARTING 
DRAINS 


0.2 
0.3 
0.5 
1.0 
2.0 
5.0 


0.2 
0.3 
0.5 
1.0 
2.0 
5.0 


0.5 
0.6 
1.0 
2.0 
5.0 


LOAD 


150K 
100K 
60K 
30K 
15K 
6000 


150K 
100K 
60K 
30K 
15K 
6000 


60K 
50K 
30K 
15K 
6000 


CUTOFF VOLTAGE 


18V 


720 
470 
275 
135 
66 
21 


675 
440 
260 
130 
62 
21 


250 
210 
125 
58 
19 


20V 


660 
435 
250 
130 
60 
19 


630 
415 
245 
125 
57 
18 


235 
205 
120 
54 
17 


22V 


620 
405 
235 
120 
56 
16 


590 
390 
230 
115 
53 
15 


220 
195 
110 
50 
14 


24V 


570 
370 
215 
105 
50 
13 


550 
360 
210 
100 
46 
12 


200 
165 
95 
43 
11 


45 
“EVEREADY” NO. 415 BATTERY VOLTS 


Type: Carbon - Zinc 
Suggested Current Range: 0-4 milliamperes 


TERMINALS: 
MINIATURE SNAP TYPE 
(ANSI No.XVI) 


| Millimeters 
|| 005 
F010 25 
a cessed 


sel 


219 


052 
063 

9.96 
.000 


ca 
ae Pe sd 
| | 625 


12.7 


5/g 

1.05 
3.56 
3.69 


VOlLAGC Taps staseieccs cat aetats vs wesachea nan gahentun tesmuitencnt oyaacuaca ne dadnaveees —,+45 
TUNG S'-taisainacsisseastoacecaneieasntianadedenaucevsaeiuebaanusad aceseseoetoaclsnass Miniature Snap 
Average Weight occ. siccd ccdacee diced pieces Sees ieaetetuiteduceoeiediaes 2.5 oz. (70.9 grams) 
WV OIUING sescessctievceiechssesseeiaates 2.35 cubic inches (38.5 cubic centimeters) 
COIS: cai stles oiaacucra mane seaneersacte ea ences Thirty No. 112 ( ANSI F20) in series 
JACKOT ci imutdarstseciate au stSarauecseiens Metal (See cautionary statement on page 4) 


For service information see reverse side of this sheet 
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“EVEREADY” NO. 415 


Estimated Average Hours Service at 70° F (21.1° C) 


STARTING 
DRAINS LOAD 
SCHEDULE (milliamperes) (ohms) 
2 hours/day 0.1 450K 
0.2 225K 
0.3 150K 
0.5 90K 
1.0 45K 
2.0 22.5K 
5.0 9000 
4 hours/day 0.1 450K 
0.2 225K 
0.3 150K 
0.5 90K 
1.0 45K 
2.0 22.5K 
5.0 9000 
12 hours/day 0.1 450K 
0.2 225K 
0.3 150K 
0.5 90K 
1.0 45K 
2.0 22.5K 
5.0 9000 
24 hours/day 0.6 75K 
1.0 45K 
2.0 22.5K 
5.0 9000 


CUTOFF VOLTAGE 


27V 


1265 
730 


1615 
780 
510 
295 
130 

53 
16 


290 
120 
50 
13 


30V 


1210 
700 
490 
295 
138 

64 
18 


1500 
780 
510 
300 
140 

60 
14 


1525 
740 
480 
275 
117 

45 
10 


270 
110 
44 
10 


33v 


1130 
660 
460 
275 
130 

59 


45 
“EVEREADY” NO. 460 BATTERY ee 


Type: Carbon - Zinc 
Suggested Current Range: 0-6 milliamperes 


TERMINALS 
FLAT CONTACT TYPE 


METAL JSACHKET 


a 


VONAGE: ADS hades Siiwsiie leaves vs dean actuatecencettonaiars ne ouadens iu beeawpuaetsueaneuneees —,+45 
POUVEWINALS 15.501 Seas Acar csepcch nog ota eneetedled aa ancanemes vacousamenatwametanashantts Flat Contacts 
PANCTAGE: WEIQNE vacssrcasccassaesdacieidwstexwessnasdiaseepecosncsanteawtaonns 5.3 oz. (150 grams) 
VOVUIMG: siccetiaeloved cconwibassaliexsortenenien: 6.1 cubic. inches (100 cubic centimeters) 
eS ates ont st ncaa setae tis a has eels Thirty No. 132 ( ANSI F30) in series 
DAC KEL. 2c foaidandeoncruth teuamaciaesesnciicas Metal (See cautionary statement on page 4) 


For service information see reverse side of this sheet 
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“EVEREADY” NO. 460 


Estimated Average Hours Service at 70° F (21.1°C) 


SCHEDULE 


2 hours/day 


4 hours/day 


12 hours/day 


24 hours/day 


STARTING 
DRAINS 


(milliamperes) 


0.5 
1.0 
5.0 
10 
20 


0.2 
0.5 
1.0 
5.0 

10 


0.2 
0.5 
1.0 
5.0 

10 


0.1 
0.5 
1.0 
5.0 
10 
20 


LOAD 
(ohms) 


90K 
45K 
9000 
4500 
2250 


225K 
90K 
45K 
9000 
4500 


225K 
90K 
45K 
9000 
4500 


450K 
90K 
45K 
9000 
4500 
2250 


24V 


720 
380 
60 
25 
7.5 


1730 
760 
370 

59 
23 


1900 
740 
360 

52 
19.5 


4100 
780 
365 

50 
17.5 
5.5 


CUTOFF VOLTAGE 


27V 


30V 


630 
330 
48 
16.5 
4.5 


1600 
660 
310 

45 


33V 


36V 


460 
225 


45 
“EVEREADY” NO. 45& BATTERY wire 


Type: Carbon - Zinc 
Suggested Current Range: 0-10 milliamperes 


(+45) 


(—) 


TERMINAL S : 
STANOQARO SNAP TYPE 
(ANSI No. XV ) 


SPECIFICATIONS 
MONTAGE TaS: \ihevas cava saeoviencaueundneteeaenetant ta einauansteall owintnndcaseubenanteadteanen —,+45 
APOE UII IONS <a Micnnoatines ccs ota tice be hawethccduaeacwtenss anna tun autaeseaandacesluwanevanocboves cuca saenten Snap 
Average WIG t sisit isctetintitiecstectien kal eae acaes 7.8 0z. (221 grams) 
VOI UIMNG! ssieit cxscteh das taivoisesstenseiaioes 9.6 cubic inches (157 cubic centimeters) 
CONS sivereidinssaswmassieassbendeie a heaneutnunae Thirty No. 135 ( ANSI F40) in series 


For service information see reverse side of this sheet 
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“EVEREADY” NO. 455 


STARTING 
DRAINS LOAD 
SCHEDULE (milliamperes) (ohms) 


2 hours/day 0.5 90K 
1 45K 
5 9000 
10 4500 
20 2250 
30 1500 
35 1290 
12 hours/day 0.5 90K 
1 45K 
5 9000 
10 4500 
20 2250 
30 1500 
35 1290 
24 hours/day 0.5 90K 
1 45K 
5 9000 
10 4500 
20 2250 
30 1500 
35 1290 


Estimated Average Hours Service at 70°F (21.1°C) 


CUTOFF VOLTAGE 


27V 


890 
590 
140 

56 

18 
8.6 
6.2 


1600 
700 
92 


30V 


850 
550 
130 
47 
15 
5 
5.4 


33V 


810 
480 
98 
35 
11 
4.4 
2.7 


1250 
580 
68 
23 
6.5 
3.2 
2.4 


1300 
530 
55 
19 
6.5 
3.2 
2.4 


36V 


730 
410 


45 
“EVEREADY” NO. 738 BATTERY weirs 


Type: Carbon - Zinc 
Suggested Current Range: 0-25 milliamperes 


PIN CIRCLE 
-375 “OVA. 


DIN) C/RCLE 
-S535 OIA. 


TOP VIEW OF SOCKET 
SHOWING DIMENSIONS 


_ 3 oft 
3 PINS Ep OVA. 
3 PINS - a “OIA. 


(ANS/ No. X SOCKET) 


[| Inches | Millimeters 
oe ee 
a ee 
p82 | 7.93 


535 
23 


SPECIFICATIONS 


VOITEGC. TADS isnis ies eso nica teu torava ey oae meas uata deat oka —, + 22.5, +45 
AGUTIADINGS seca entcaite We cs racinut SaoicwateauiouttG Suen tales acioaums ooasawensagtudee eoseautaberdbeveacceed Socket 
Average Weight ............cccccecceeccecsseuseeeeeeuseeseeseeeeeeees 1 Ib. 302. (539 grams) 
VOIUME occ ees ccesecesceeseeseneseeenene 28.6 cubic inches (469 cubic centimeters) 
CONS o oniuestsinvossitaseeme tua atetactadetuannanearananaiae Thirty No. 15 (ANSI ‘‘AA"’) in series 


For service information see reverse side of this sheet. 


“EVEREADY” NO. 738 


Estimated Average Service at 70°F (21.1°C) 


STARTING 
DRAINS LOAD CUTOFF VOLTAGE 
SCHEDULE (milliamperes) (ohms) 30V 
4 hours/day 4.5 10,000 255 hours 
9.0 5000 120 
18 2500 45 
24 hours/day 4.5 10,000 225 
LOAD CUTOFF AMPERAGE 
SCHEDULE (ohms) 2A 2.5A 3A 
Discharge 1 second 
Rest 4 seconds 
Discharge 1 second 
Rest 4 seconds 
Discharge 1 second. 
2 105 days 90 days 60 days 


Repeat 3 cycles per 
day at intervals 

of 3, 3 and 18 hours, 
5 days per week. 
(Cable Breakdown 
Test) 
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45 


“EVEREADY” NO. 482 BATTERY VOLTS 
Type: Carbon - Zine 


Suggested Current Range: 0-40 milliamperes 


PIN CIRCLE 


535 DIA. 
PIN CIRCLE 


DIMENSIONED SOCKET 
LAYOUT - ToP VIEW 
HOLES FOR — 

3 PINS - Ya" Ora. 

3 PINS - 45 DIA. 


(ANS! No. IX SOCKET ) 


| Millimeters 
m6 fa 


[60 
[a8 


Os 3.18 


181 


Lot 
18 
1,84 
3.59 
a 


SPECIFICATIONS 
WOITAGE: Faso oe4 ies ces ce ctranciteren cians lianas me pesoeaganrostiutea an aypeeembamenaes —, +45 
SGPIMMMNAIS: sixcoindercasivevacadiocasamatid uacwomuadiw cast acswusadeaceseiaestreeeraess ouaaiaeee Socket 
Averade Weight s.csicccsiselssaceceonlelicvacessecevascduatsanss 1 Ib. 14 oz. (851 grams) 
MOIUINIG ese cinsaseinunceetenvecteancete 36.4 cubic inches (597 cubic centimeters) 
G2 | ae ae ee en eee eer oon een ee Thirty No. 165 ( ANSI F90) in series 


For service information see reverse side of this sheet 
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“EVEREADY” NO. 482 


SCHEDULE 


4 hours/day 


8 hours/day 


24 hours/day 


STARTING 
DRAINS 


(milliamperes) (oh ms) 


0.5 
1.0 
5.0 
10 
20 
40 
80 


0.5 
1.0 
5.0 
10 
20 
40 
80 


0.5 
1.0 
5.0 
10 
20 
40 
80 


LOAD 


90K 
45K 
9K 
4.5K 
2.25K 
1125 
562 


90K 
45K 
9K 
4.5K 
2.25K 
1125 
562 


90K 
45K 
9K 
4.5K 
2.25K 
1125 
562 


24V 


2400 
1650 
520 
295 
138 
50 
14.5 


3400 
2150 
570 
285 
118 
42 
12.5 


6000 
3350 
640 
275 
105 
37 
11.5 


Estimated Average Hours Service at 70° F (21.1°) 


CUTOFF VOLTAGE 


27V 


2200 
1500 
470 
265 
120 
43 
11.5 


3200 
1975 
530 
255 
102 
34 


30V 


1950 
1300 


33V 


1700 
1140 
320 
170 
70 
21.5 
3.3 


2600 
1650 
350 
150 
52 
15 
3.3 


4800 
2575 
375 
138 
44 
12.3 
3.3 


36V 


1400 
920 
240 
125 

45 
9.5 
1.3 


2150 
1320 
250 
98 
30 
5.7 
1.3 


4200 
2100 
230 
78 
23 
5.7 
1.3 


45 
“EVEREADY” NO. 762S BATTERY VOLTS 


Type: Carbon - Zinc 
Suggested Current Range: 0-70 milliamperes 


51/6 


TERMINAL POSTS - No. &-32 THREAD. 
PLASTIC KNURLS 


SPECIFICATIONS 
WV OlAQ CaS eovecdesectieta i whens ates etna taebtendsieasteseaeeeecduaets —,+ 22.5, +45 
CNN MANS = ses cases eaaenachunantau lees wannnsiee i sacmmepieacasaneecanuntaabaes Knurled Nut & Screw 
Average Weight ...........ccccecceceeececceececeecetcuseesees 2 Ibs. 12 oz. (1.25 kilograms) 
MONMIME: aitacarcchedsateantt euictssebtasstoess 53.2 cubic inches (872 cubic centimeters) 
Seago seas scene posta Segara eeneiabectiaeaaunceaeanisacnes Thirty No. 172 in series 


For service information see reverse side of this sheet. 


“EVEREADY” NO. 762S 


Estimated Average Hours Service at 70°F (21.1°C) 


STARTING 


DRAINS LOAD _____ CUTOFF VOLTAGE 
SCHEDULE —§ (milliamperes) (ohms) 24V 27V 30V 33V 34V 36V 
2 hours/day 10 4500 485 430 350 295 240 
20 2250 270 230 185 = 155 120 
40 1125 125 108 85 68 45 
80 563 50 40 32 22 10 
4 hours/day 3 15000 1925 1800 1650 1325 1050 
5 9000 1350 1220 1080 840 590 
10 4500 580 520 450 340 255 
20 2250 270 240 200 150 105 
40 1125 120 100 80 60 26 
80 563 40 35 25 20 8 
8 hours/day 3 15000 1700 1600 1470 1260 940 
5 9000 1080 1000 900 750 540 
10 4500 520 470 410 340 230 
20 2250 220 195 170 135 85 
40 1125 88 75 65 50 27 
24 hours/day 3 15000 2075 1950 1800 1600 1150 
5 9000 1175 1050 980 840 580 
10 4500 490 430 380 300 210 
20 2250 195 165 140 104 72 
40 1125 75 60 48 33 24 
80 563 25 20 15 10 6 
4 hours/day 9 5000 500 350 
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45 


“EVEREADY” NO. 484 BATTERY voirs 


Type: Carbon - Zinc 
Suggested Current Range: 0-70 milliamperes 


eee 


+45 


O OO / +45 


(ANSI No. IX SOCKET) 


3 PINS - “8, ‘DIA. 
2 PINS- ES * Dia. 


TOP VIEW OF SOCKET 


SHOWING DIMENSIONS ANO TERMINAL MARKINGS 


SPECIFICATIONS 
MONTAGE ADS eeaahatatievasacoieaanaaallietaatiadmoseamedecinnn cose deiweoaeoaceiaciadoneosoene —,+ 45 
WCU IMA lSrct acne acaleccncacams aes nase ntioau cas nacauaaitinteuentunesMecutcosesdnore vue teatetua®: Socket 
Average Weight ...........cccscccecsesccescosecssccssecesenens 3 Ibs. 2 oz. (1.42 kilograms) 
VOUUIME sc iernccretinieneudsocssicaieconers 53.4 cubic inches (875 cubic centimeters) 
Cel Scr ctesewads dam meakaceas Male cchonaun tanec aces ean c tacos ee oun elliaas Thirty No. 172 in series 


For service information see reverse side of this sheet 
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“EVEREADY” NO. 484 


Estimated Average Hours Service at 70° F (21.1°C) 


STARTING 

DRAINS LOAD 

SCHEDULE (milliamperes) (ohms) 
2 hours/day 10 4500 
20 2250 
40 1125 
80 562 
4 hours/day 3 15K 
5 9K 
10 4500 
20 2250 
40 1125 
80 562 
8 hours/day 3 15K 
5 9K 
10 4500 
20 2250 
40 1125 
24 hours/day 3 15K 
5 9K 
10 4500 
20 2250 
40 1125 
80 562 


24V 


485 
270 
125 

50 


1925 
1350 
580 
270 
120 
40 


1700 
1080 
520 
220 
88 


2075 
1175 
490 
195 
75 
25 


CUTOFF VOLTAGE 


27V 


430 
230 
108 

40 


1800 
1220 
520 
240 
100 
35 


1600 
1000 
470 
195 
75 


1950 
1050 
430 
165 
60 
20 


30V 
350 
185 


85 
32 


1650 
1080 
450 
200 
80 
25 


1470 
900 
410 
170 

65 


1800 
980 
380 
140 

48 
15 


33V 


295 
155 
68 
22 


1325 
840 
340 
150 

60 
20 


1260 
750 
340 
135 

50 


1600 
840 
300 
104 

33 
10 


45 
“EVEREADY” NO. 487 BATTERY Gane 


Type: Carbon - Zinc 
Suggested Current Range: 0-80 milliamperes 


“ 


ca -O20 (—) 
41 7 eb PIN CIRCLE 
oP .375"Ola. ‘@) 
78 : eres > (—) Oo oO +45 
A =a i i \O O/ +45 
-PIN CIRCLE So (+223) 
535 Ora. ’ 


(ANSI No. IX SOCKET) 


HOLES FOR 3 PINS -3 ‘Ola 
HOLES FOR 2 PINS Z, Ou. 


Toe yi CKET 


SHOWING DIMENSIONS ANO TERMINAL MARKINGS 


SPECIFICATIONS 
VONAGE Mas: ssta tines hcp wsteiceaniacsteustewenueitdiecetehnemmsiwegaerne acne! —,+22.5,+ 45 
TOWING Si ctscintcasseasornczontutdustaacenaadiantatledusndienisteatbaadconanavadenessn aciaecooas Socket 
Average Weight ..............ccccccssscscccecsceseeeseeeeeenees 4 \bs. 2 oz. (1.87 kilograms) 
VOIMIIMG® jcaattics ete Protease 76.7 cubic inches (1256 cubic centimeters) 
ROIS esac esate tet teks els Dar vacutens Thirty No. 175 ( ANSI F100) in series 


For service information see reverse side of this sheet 


“EVEREADY” NO. 487 


Estimated Average Hours Service at 70° F (21.1° C) 


SCHEDULE (milliamperes) (ohms) 


2 hours/day 


4 hours/day 


24 hours/day 
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STARTING 
DRAINS LOAD 

5 9000 
10 4500 
20 2250 
30 1500 
50 900 

5 9000 
10 4500 
20 2250 
30 1500 
50 900 

5 9000 
10 4500 
20 2250 
30 1500 
50 900 


24V 


920 
540 
300 
200 
110 


1600 
750 
350 
200 
110 


1600 
700 
280 
170 

90 


CUTOFF VOLTAGE 


27V 


860 
480 
275 
170 

95 


30V 


800 
440 
245 
150 

80 


1250 
580 
230 
135 

72 


1350 
540 
210 
125 

65 


33V 


715 
380 
200 
130 

60 


900 
410 
170 
100 

56 


1000 
380 
140 

80 
40 


36V 


600 
300 
140 
85 
38 


“EVEREADY” NO. 477 BATTERY 


Type: Carbon - Zinc 
Suggested Current Range: 0-8 milliamperes 


TERNINALS : 
STANOARO SNAP TYPE 
(ANSI No. XV) 


7 


SPECIFICATIONS 
NV OINAGE ADS: da cauwtaeaectervtbsscacuesiuidtuduasange ds natoenintactesal aah unonecania eos —, + 63 
POPE AS? sak ons Sasnaatennueetieis vena lanaeuixe au xaswtoncsatieeas teita con ueiainnins Aneetanhasketiaete Snap 
Average Weight ou... cc ceceeccecscceceececsscecaeccececaeceseeecscerens 8.6 oz. (244 grams) 
WOIUINMGS dest: toetiesiccoatattaummanivatins 10.9 cubic inches (179 cubic centimeters) 
COTISe | ic secctnecesact voananacese Mon decemanues naka nha daatnuaens Forty-two No. 118 in series 


For service information see reverse side of this sheet 


63 


VOLTS 
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“EVEREADY” NO. 477 


Estimated Average Hours Service at 70° F (21.1°C) 


STARTING 
DRAINS LOAD CUTOFF VOLTAGE 
SCHEDULE (milliamperes) (ohms) 45V 
4 hours/day 8.4 7500 49 


67.5 
“EVEREADY” NO. 416 BATTERY were 


Type: Carbon - Zinc 
Suggested Current Range: 0-3 milliamperes 


TERMINALS : 
MINIATURE SNAP TYPE 


(ANS( TYPE XVI) 


| Millimeters _ 


12.7 


MOIRA Wea 8 9 ico! checcsetueronuscencataoccous vu slsnet Savage stes Yereureauuaryceusbectauses —,+67/.5 
ACT IVIIAUS 2 icatomuieisencisetuncacacuseaselenaaumanconsvalessueaioeaanuentsauaaeeaes Miniature Snap 
PCVAGE: VVC ICING sooo sae asecials esd aceon nec Degen eweeceaens 4 oz. (113 grams) 
VOIGINIG! fomclnce es aostes aki eines 4.45 cubic inches (72.9 cubic centimeters) 
CCUG: seri eek octevens ahaa ve aiconss iuenwawolcuatcvatatenteseieeokeecals Forty-six No. 114 in series 


For service information see reverse side of this sheet 


PAGE 


264 


“EVEREADY” NO. 416 


Estimated Average Hours Service at 70°F (21.1°C) 


STARTING 
DRAINS LOAD 
SCHEDULE (milliamperes) (ohms) 
2 hours/day 3.37 20,000 
6.75 10,000 


CUTOFF VOLTAGE 


36V 45V 51V 
57 50 42 
25 16 9 


67.5 
“EVEREADY” NO. 457 BATTERY vOLrs 


Type: Carbon - Zinc 
Suggested Current Range: 0-6 milliamperes 


TERMINALS : 
STANDARD SNAP TYPE 
(ANSI No. XY ) 


| Inches 

Pee eee eOOe | 

lec alli SROs <4 

SPECIFICATIONS 

WV Ol laGG TADS: seorsoiiathantarcidudsnteaetendiei shaded Mates eedareetohonssneet —, + 67.5 
FEV HAVA S ntussctvebanbnashceitencertua tated satutensatacs @olanmbuantteitaneianiaaavageddneticeaviaaee Snap 
PVCTAGE-VWWEIGING 35508 ox as icicles dei oltseuncnceseneietnnigesraap wea 7.6 oz. (216 grams) 
NOME: ios taco ie ces 9.46 cubic inches (155 cubic centimeters) 
COINS: cpctcecienotcnnithdusnead id iectenaeenae Forty-five No. 132 ( ANSI F30) in series 


For service information see reverse side of this sheet 


Estimated Average Hours Service at 70°F (21.1°C) 
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SCHEDULE (milliamperes) 


2 hours/day 


4 hours/day 


12 hours/day 


24 hours/day 


STARTING 
DRAINS LOAD 
(ohms) 

0.5 135K 
1.0 67.5K 
5.0 13.5K 
10 6750 
20 3380 
0.2 337.5K 
0.5 135K 
1.0 67.5K 
5.0 13.5K 
10 6750 
0.2 337.5K 
0.5 135K 
1.0 67.5K 
5.0 13.5K 
10 6750 
0.1 675K 
0.5 135K 
1.0 67.5K 
5.0 13.5K 
10 6750 
20 3380 


36.0V 


720 
380 
60 
25 
7.5 


1730 
760 
370 

59 
23 


1900 
740 
360 

52 
19.5 


4100 
780 
365 

50 
17.5 
5.5 


CUTOFF VOLTAGE 


40.5V 


45.0V 


630 
330 
48 
16.5 
4.5 


1600 
660 
310 

45 


49.5V 


54.0V 


460 
225 


67.5 
“EVEREADY” NO. 467 BATTERY oie 


Type: Carbon - Zinc 
Suggested Current Range: 0-10 milliamperes 


eet 
aoe 


TERMINALS: 
STANOARD SNAP 7yPE 
( ANSI No.XY ) 


SPECIFICATIONS 
MW ONAGE Ni ADS: cacatesio ins cenwaginedseescrnnudasshe vuctbunsulesinnbatcauteusnsgeendseenteawnes —,+ 67.5 
TORII Mas oe heccie h esenacee arcs teac cee ascyancenerctas nee wee teak va uraaan ui udaaneeentaecs Snap 
Average WeIGAt. 605 civewtd ier saitesnse cece ec vaeeten we aetete lites 12 oz. (340 grams) 
VOIKIME eccteiie iene tedseticcoeicees 14.2 cubic inches (232.7 cubic centimeters) 
| Ca nen on ee a Forty-five No. 135 (ANSI F40) in series 


For service information see reverse side of this sheet 


“EVEREADY” NO. 467 


Estimated Average Hours Service at 70°F (21.1°C) 


STARTING 


SCHEDULE (milliamperes) 


2 hours/day 


12 hours/day 


24 hours/day 
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DRAINS 


0.5 


LOAD 
(ohms) 


135K 
67.5K 
13.5K 
6750 
3375 
2250 
1929 


135K 
67.5K 
13.5K 
6750 
3375 
2250 
1929 


135K 
67.5K 
13.5K 
6750 
3375 
2250 
1929 


36.0V 


CUTOFF VOLTAGE 


40.5V 45.0V 


890 850 
590 550 
140 130 
56 47 
18 15 
8.6 7.5 
6.2 5.4 
1600 1500 
700 630 
92 85 
35 30 
12 9.6 
6.5 5 
5 3.8 
1620 1550 
740 650 
90 75 
33 27 
12 9.6 
6.5 5 
5 3.8 


49.5V 


810 
480 
98 
35 
11 
4.4 
2.7 


1250 
580 


69 
“EVEREADY” NO. 646 BATTERY es 


Type: Carbon - Zinc 
Suggested Current Range: 0-30 milliamperes 


| Inches | Millimeter | 
Ce ee ee 


FLAT CONTACT TYPE 


METAL JACKET 


SPECIFICATIONS 
MOIMAGE Td 0S a20rvtumdusu sa astevauavaspsautuenoubin tic antaisaavas beeneeamvwnwatadaeeisnivesiusts —,+ 69 
MPSTAMMIAANS: soa seriu tarceaisisedeundad ea nassienaoen uaa drausnaauncoauaauacdeiennmeens Flat Contacts 
Average Weight ............ccccccsccessesseerescesceeceseneeess 3 Ibs. 3 oz. (1.45 kilograms) 
WO] UMMC astanatz deans aveotaaetiexeptdencbebtnns 44 cubic inches (721 cubic centimeters) 
COIS 1. ccsknsede cou saciessetig a eaicyauastiviwai cee wasa ulna seneevenaaee Forty-six No. 155 in series 
J ACKC Eee iG isGcat nase Grsadeutcreencis Metal (See cautionary statement on page 4) 


For service information see reverse side of this sheet 
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“EVEREADY” NO. 646 
Estimated Average Hours Service at 70° F (21,1°C) (Tentative) 


STARTING 


DRAINS LOAD 
SCHEDULE (milliamperes) (ohms)  36.8V 41.4V 46.0V 50.6V 55.2V 


CUTOFF VOLTAGE 


4 hours/day 19 3630 195 175 140 131 105 
27 2560 111 107 96 83 63 
40 1730 61 57 50 38 28 
57 1210 36 32 26.5 21 14.4 
78 885 20 19 15 11.5 7.5 
24 hours/day 19 3630 115 100 80 75 70 
27 2560 65 58 52 45 42 
40 1730 36 32 28 21 18 
57 1210 21 17 14 11 9 
78 885 12 10 7.8 6.1 4.7 
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90 
“EVEREADY” NO. 479 BATTERY sais 


Type: Carbon - Zinc 
Suggested Current Range: 0-8 milliamperes 


TERMINALS : 
STANOARO SNAP TYPE 


(ANSI No. XT) 


7.47 


SPECIFICATIONS 
NG ICAG Gs Tas 23a ecstatedouc sau aks ides wine ane brent Sackdacamen hee cat tans —,+90 
TORING Se paacounit2 cise cute ebcas oateedstonesataial dante naeeataced duce sesh pasted detueinaeeolianstieus Snap 
AVERAGE VWVCIGI E comudvrtaes, Sdtantccatselen ote aaeseterssansnuetevestousues 12 oz. (340 grams) 
MOWING? cy ichatieetacvincalttitan eas eae 15 cubic inches (246 cubic centimeters) 
Ce Seiad acre etree ala da scale aie carasien adds wv ed eae sete denice Sixty No. 118 in series 


For service information see reverse side of this sheet 


“EVEREADY” NO. 479 


Estimated Average Hours Service at 70°F (21.1°C) 


STARTING 
DRAINS LOAD _ CUTOFF VOLTAGE | 
SCHEDULE (milliamperes) (ohms) 48v 60V 
4 hours/day 9 10000 60 51 
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90 
“EVEREADY” NO. 490 BATTERY Gore 


Type: Carbon - Zinc 
Suggested Current Range: 0-10 milliamperes 


TERMINALS 
STANDPARO SNAP TYPE 
(ANSI No. XV ) 


eee ae eee 
3% [370 | 


SPECIFICATIONS 
Voltage’ Fraps iiesoeiiy eos icucaadwtevswnsnden seecee dicen vesenuiaeswndaaceceuue ses sarivaose —, +90 
TOCA Saxtacadeeeeeshucises eos iaca tate spp ececaatadiweseetarvesconecenienastaviaraGaeeuueconcs Snap 
Average WeigNt .............. iaiieneensuctesiaessbewdneiueteceeaeoesonies 15 oz. (425 grams) 
VOU Gciccit ee iewndehaeaneteass 18.8 cubic inches (308 cubic centimeters) 
GEMS: so opinccdsausaainsazoceveaseaeoiaentancneaeencaen Sixty No. 135 (ANSI F40) in series 


For service information see reverse side of this sheet 


“EVEREADY” NO. 490 


Estimated Average Hours Service at 70° F (21.1° C) 


STARTING 

DRAINS LOAD 

SCHEDULE (milliamperes) (ohms) 
2 hours/day 0.5 180K 
1 90K 
5 18K 
10 9000 
20 4500 
30 3000 
35 2570 
12 hours/day 0.5 180K 
1 90K 
5 18K 
10 9000 
20 4500 
30 3000 
35 2570 
24 hours/day 0.5 180K 
1 90K 
5 18K 
10 9000 
20 4500 
30 3000 
35 2570 


PAGE 


274 


48V 


920 
630 
150 


CUTOFF VOLTAGE 


54V 


890 
590 
140 
56 
18 
8.6 
6.2 


1600 
700 
92 


60V 


850 
550 
130 
47 
15 
7.5 
5.4 


1500 
630 


66V 


810 
480 
98 
35 
11 
4.4 
2.7 


1250 
580 
68 
23 
6.5 
3.2 
2.4 


1300 
530 
55 
19 
6.5 
3.2 
2.4 


72V 


730 
410 
70 
21 
5.4 


225 
“EVEREADY” NO. 489 BATTERY VOLTS 


Type: Carbon-Zinc 
Suggested Current Range: 0-10 milliamperes 


2.69 
TOP VIEW OF SOCKET - 
SHOWING DIMENSION 
AND TERMINAL VOLTAGES 


- 2° ; 
ec PINS 53> DIA 


SPECIFICATIONS 
VONAGE: TAS resi asciesuadyectrececesuc neces teu sactiedsnss seaeuadocewunoecscbaee eeareutauaee —,+ 225 
UCR UVANS dinao Fico cousicnseesouiotnt sen Macviosnvels clei abwauvecaeortausnastautendeestetieos Socket 
Average Weight ..........ccccecsecsscaeecscceseesoeceuccesaes 2 Ib. 12 oz. (1.25 kilograms) 
MV QUUIMG pociiocuiicncsteareedentecsostiaeces 49.4 cubic inches (810 cubic centimeters) 
CONS a huscveccdetaxe One hundred and fifty-two No. 135 ( ANSI F40) in series 


For service information see reverse side of this sheet 


“EVEREADY” NO. 489 


Estimated Average Hours Service at 70°F (21.1°C) 


STARTING 
DRAINS LOAD CUTOFF VOLTAGE 
SCHEDULE (milliamperes) (ohms) 121.6V 136.8V 152V 167.2V 182.4V 190V 
2 hours/day 0.5 450K 920 890 850 810 730 
1 225K 630 590 550 480 410 
5 45K 150 140 130 98 70 
10 22.5K 63 56 47 35 21 
20 11.25K 20 18 15 11 5.4 
30 7500 9.6 8.6 7.5 4.4 1.5 
35 6430 7 6.2 5.4 2.7 0.8 
12 hours/day 0.5 450K 1700 1600 1500 1250 930 
1 225K 790 700 630 580 400 
5 45K 110 92 85 68 45 
10 22.5K 42 35 30 23 15 
20 11.25K 16 12 9.6 6.5 4 
30 7500 7.6 6.5 5 3.2 1.5 
35 6430 6 5 3.8 2.4 0.8 
24 hours/day 0.5 450K 1700 1620 1550 1300 1000 
1 225K 820 740 650 530 390 
5 45K 105 90 75 55 36 
10 22.5K 40 33 27 19 10.5 
20 11.25K 14 12 9.6 6.5 4 
30 7500 7.6 6.5 5 3.2 1.5 
35 6430 6 5 3.8 2.4 0.8 
One second/ Load for two 1800 
minute, one No. 489 in series seconds 
hour/day, is RC circuit 
(Photoflash utilizing 990 
Test) microfarad 
capacitor and 
500 ohm 
resistor 
As above Load for two 600 
No. 489 in series seconds 
is RC circuit 
utilizing 1980 
microfarad 
capacitor and 
250 ohm 
resistor 
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240 
“EVEREADY” NO. 491 BATTERY wOlre 


Type: Carbon-Zinc 
Suggested Current Range: 0-2.5 milliamperes 


5” 
/ PIN- 52 OIA. 


7 
2 HOLES } DIA. 
GIVING ACCESS 
7O FLAT TERM- 


INALS. 


/ 
8 RECESS 


240 VOLTS 


eet 


MOI AGG aS: cceccsciscessacwcesssveaauae cunseaaSovacesonnbauyesecsunvscdvasdel teseesvacevers —, +240 
COR IMMMAIS: Suivccacadsvaciisuuticei sues tacauQeasvaaxeseuneueecedvesseoeaes Flat Recessed & Socket 
AVG Age WEIGH scccsscsctaoecschcesacavaccenssewcsnedestecsesncwseeeodeunee 13 oz. (369 grams) 
VOUUING socccenstics tect etenlevecanisendocseuees 15 cubic inches (246 cubic centimeters) 
GELS 2avcrnavevneatausocttesaicdetes One hundred sixty No. 112 ( ANSI F20) in series 


For service information see reverse side of this sheet 


Estimated Average Hours Service at 70°F (21.1°C) 


SCHEDULE (milliamperes) 


2 hours;day 


4 hours/day 


—_ 
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12 hours/day 


24 hours/day 


One second/ 
minute, one 
hour/day 
(Photoflash 
Test) 


As above 


STARTING 
DRAINS LOAD 
(ohms) 
0.1 2.4 megohms 
0.2 1.2 megohms 
0.3 800K 
0.5 480K 
1.0 240K 
2.0 120K 
5.0 48K 
0.1 2.4 megohms 
0.2 1.2 megohms 
0.3 800K 
0.5 480K 
1.0 240K 
2.0 120K 
5.0 48K 
0.1 2.4 megohms 
0.2 1.2 megohms 
0.3 800K 
0.5 480K 
1.0 240K 
2.0 120K 
5.0 48K 
0.6 400K 
1.0 240K 
2.0 120K 
5.0 48K 


Load for two 


128V 


1300 
770 
530 
320 
150 

74 
24 


1650 
860 
570 
330 
155 

68 
22 


1710 
810 
540 
320 
140 

62 
20 


310 
135 
57 
16 


No. 491 in series 


is RC circuit 
utilizing 495 
microfarad 


capacitor and 


1000 ohm 
resistor 


Load for two 


No. 491 in series 


is RC circuit 
utilizing 990 
microfarad 


capacitor and 


500 ohm 
resistor 


144V 


1265 
730 
515 
310 
144 

68 
21 


1550 
810 
530 
310 
148 

65 
18 


1615 
780 
510 
295 
130 

53 
16 


290 
120 
50 
13 


160V 


1210 
700 


CUTOFF VOLTAGE 


176V 


1130 
660 
460 
275 
130 

59 


190V 


1450 
seconds 


500 
seconds 


192V 


1100 
610 
420 
250 
115 

50 


300 
“EVEREADY” NO. 493 BATTERY vourS 


Type: Carbon - Zinc 
Suggested Current Range: 0-2.5 milliamperes 


16 
| te ae 
188 
zs 
= 
2.22 
2.69 
3.81 


nh 


14 2 
—) (+ 300) 


BLACK REO 
FoR £ PIN FOR #2 PIN 
TOP_ VIEW _ OF SQCKETS 
(ANSI No.Z¥iI ) 


SPECIFICATIONS 
WOITAGE TAOS ssess toc acca estan ees ata lan eleaseatotodnseeneetenoiwts —, + 300 
CPIM AIS ise yo secs sc Scaggs we aeces sntcantdaiea a oawsta tesa eases ante caoasacewaowae Pin Jacks 
AVC AGE WEIL vccrveiseresce lens cack tecs hcueuteddceetiasa ee teewuiniee 14.5 oz. (411 grams) 
NOME: wecatvncccuasbadeleenasuettemdesacces 23.4 cubic inches (384 cubic centimeters) 
COTS cccesan Oca ceeaeaisecan nouenean ee: Two hundred No. 112 (ANSI F20) in series 


For service information see reverse side of this sheet 
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“EVEREADY” NO. 493 


STARTING 


SCHEDULE (milliamperes) 


2 hours/day 


4 hours/day 


12 hours/day 


24 hours/day 


DRAINS 


0.1 
0.2 
0.3 
0.5 
1.0 
2.0 
5.0 


0.1 
0.2 
0.3 
0.5 
1.0 
2.0 
5.0 


0.1 
0.2 
0.3 
0.5 
1.0 
2.0 
5.0 


0.6 
1.0 
2.0 
5.0 


LOAD 
(ohms) 


3 megohms 
1.5 megohms 
1 megohm 
600K 

300K 

150K 

60K 


3 megohms 
1.5 megohms 
1 megohm 
600K 

300K 

150K 

60K 


3 megohms 
1.5 megohms 
1 megohm 
600K 

300K 

150K 

60K 


500K 
300K 
150K 

60K 


Estimated Average Hours Service at 70°F (21.1°C) 


CUTOFF VOLTAGE 


180V 


1265 
730 
515 
310 
144 

68 
21 


1550 
810 
530 
310 
148 

65 
18 


1615 
780 
510 
295 
130 

53 
16 


290 
120 
50 
13 


200V 


1210 
700 
490 
295 
138 

64 


220V 


1130 
660 
460 
275 
130 

59 


Mi vr 450 
EVEREADY” NO. 496 BATTERY VOLTS 


Type: Carbon-Zinc 
Suggested Current Range: 0-10 milliamperes 


SHADED AREA MUST ONMEETED BV 
WITHSTAND 5148S. LOAD INTERNAL SHUNT 
W/THIN A TEMP RANGE 

OF OF TO #/20°F 

C-/7-8°C. TO F¥8.9°C) FOR 

2¢ HOURS, NORMAL TO 

TOP PLANE, W/TH i MK. 

INDEN TATION. 


(*) TO ACCOMMODATE 
3 DIA. PIN 


1//8 


|_| 
| 6% 


63/4 


SPECIFICATIONS 
bY2) He: (aa Bi | © | ape are ar ene Ee a —, + 450 
VEVIMIIGIGAS: gicamseamaata css deds eta tagariddcnsaanpenisedneduaneacueesenddatanauecsUacureteutetents Socket 
Average Weight .............cccscescsecsececceccessecceceercecs 5 Ibs. 4 oz. (2.38 kilograms) 
MV OIING yjocuioaeencassenaalreussandestoctins 101 cubic inches (1655 cubic centimeters) 
CONS rena to mrirucerabeusutadcaeses: Three hundred No. 135 (ANSI F40) in series 


For service information see reverse side of this sheet 


“EVEREADY” NO. 496 


Estimated Average Hours Service at 70°F (21.1°C) 


STARTING 
DRAINS LOAD CUTOFF VOLTAGE 
SCHEDULE milliamperes) (ohms) 240V 270V 300V 330V 360V 380V 
2 hours/day 0.5 900K 920 890 850 810 730 
1 450K 630 590 550 480 410 
5 90K 150 140 130 98 70 
10 45K 63 56 47 35 21 
20 22.5K 20 18 15 11 5.4 
30 15K 9.6 8.6 7.5 4.4 1.5 
35 12.86K 7 6.2 5.4 2.7 0.8 
12 hours/ 0.5 900K 1700 1600 1500 1250 930 
day 1 450K 790 700 630 580 400 
5 90K 110 92 85 68 45 
10 45K 42 35 30 23 15 
20 22.5K 16 12 9.6 6.5 4 
30 15K 7.6 6.5 5 3.2 1.5 
35 12.86K 6 5 3.8 2.4 0.8 
24 hours/ 0.5 900K 1700 1620 1550 1300 1000 
day 1 450K 820 740 650 530 390 
5 90K 105 90 75 55 36 
10 45K 40 33 27 19 10.5 
20 22.5K 14 12 9.6 6.5 4 
30 15K 7.6 6.5 5 3.2 1.5 
35 12.86K 6 5 3.8 2.4 0.8 
One second/ Load is 1800 
minute, RC circuit seconds 
one hour/ utilizing 990 
day microfarad 
(Photoflash capacitor 
Test) and 500 
ohm resistor 
As above Load is 600 
RC circuit seconds 
utilizing 1980 
microfarad 
capacitor 
and 250 
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ohm resistor 


510 
“EVEREADY” NO. 497 BATTERY cai 


Type: Carbon-Zinc 
Suggested Current Range: 0-2.5 milliamperes 


Be < 


3 HOLES } DIA. (+180) 4510) 


GIVING ACCESS 70 
FLAT TERMINALS 


V6 
| 6.35 


V4 6.35 
V4 
3 


719 
1.59 
3 
5.63 


|e 
== | 
Lage 


.094 
200 
375 
750 


SPECIFICATIONS 
VOIEAGE: TQS 5. wicadeveutcudecsicnwacauis aed cawdedacesdeincccuanlavedevapencnaceswous —,+ 180, +510 
OMNIS sescteeasetenccscsk su oonetercae ters Yeeosvuorsalesa pa acetaenlaumubiuenn eae Flat Recessed 
Average: Wel Giitcicisodeesnc5 Sas adeien te ecuicieins Geneiveideeet 1 Ib. 10 oz. (737 grams) 
MW OMUIMG as scacdceen testes adlatencovsecedatne 26.9 cubic inches (441 cubic centimeters) 
GelIS tot325s aes ce eden Three hundred thirty-six No. 112 (ANSI F20) in series 


For service information see reverse side of this sheet 


“EVEREADY” NO. 497 


Estimated Average Hours Service at 70°F (21.1°C) 


STARTING 
DRAINS LOAD CUTOFF VOLTAGE 
SCHEDULE (milliamperes) (ohms) 269V 302V 336V 370V 380V 403V 
2 hours/day 0.1 5.1 megohms 1300 1265 1210 1130 1100 
0.2 2.55 megohms 770 730 700 660 610 
0.3 1.7 megohms 530 515 490 460 420 
0.5 1.02 megohms 320 310 295 275 250 
1.0 510K 150 144 138 130 115 
2.0 255K 74 68 64 59 50 
5.0 102K 24 21 18 15 5 
4 hours/day 0.1 5.1 megohms 1650 1550 1500 1400 1330 
0.2 2.55 megohms 860 810 780 768 715 
0.3 1.7 megohms 570 530 510 490 460 
0.5 1.02 megohms 330 310 300 280 260 
1.0 510K 155 148 140 130 115 
2.0 255K 68 65 60 54 44 
5.0 102K 22 18 14 10 4 
12 hours/day 0.1 5.1 megohms 1710 1615 1525 1430 1345 
0.2 2.55 megohms 810 780 740 705 645 
0.3 1.7 megohms 540 510 480 450 410 
0.5 1.02 megohms 320 295 275 255 220 
1.0 510K 140 130 117 105 88 
2.0 255K 62 53 45 40 32 
5.0 102K 20 16 10 9 4 
24 hours/day 0.6 850K 310 290 270 240 200 
1.0 510K 135 120 110 100 67 
2.0 255K 57 50 44 38 20 
5.0 102K 16 13 10 9 4 
One second/ Load is RC 
minute, one circuit 1450 
hour/day utilizing seconds 
(Photoflash 495 
Test) microfarad 
capacitor 
and 1000 
ohm resistor 
As above Load is RC 500 
circuit seconds 
utilizing 
990 
microfarad 
capacitor 
and 500 ohm 
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Alkaline- 
Manganese 
Dioxide 
Batteries 


alkaline 


alkaline 
bowercell powercell 


| TT 
ALL purest 


EVEREADY 


for portable 
television 

_and orher 
electroni¢ 

aPplicatio® 


it 
i UNION 
CARBIDE 
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ALKALINE-MANGANESE-ZINC 
DRY BATTERIES 


General Features: Both primary and rechargeable alkaline cells are comprised 
of a zinc anode of large surface area, a manganese-dioxide cathode of high 
density, and a potassium-hydroxide electrolyte. 

In addition to the primary type, a rechargeable alkaline battery is also 
available as a dry-type battery. Discussion of the rechargeable battery follows 
this section on primary types. 

The alkaline-manganese dioxide-zinc battery described on the following 
pages represents a major advance in portable power sources over the standard 
carbon-zinc battery. This battery is the result of many years of combined 
research and development effort. 

In answer to a growing need for a high rate source of electrical energy, the 
Union Carbide Research Laboratories began early in 1955 an intensive study 
of the caustic-manganese system as a high rate source of electrical energy. 
Alkaline dry cells, differing in details of construction from the more familiar 
carbon-zinc dry cells, had not proven commercially practicable up to that time. 
Alkaline-manganese cells, however, with a zinc anode of high surface area, 
show amazing depolarizing efficiency. On heavy or continuous drains the alka- 
line cell is most spectacular and shows an excellent advantage over standard 
carbon-zinc cells on a performance-per-unit-of-cost basis. 

This cell differs from the Leclanché carbon-zinc cell primarily in the 
highly alkaline electrolyte that is used. The cell is a high rate source of 
electrical energy. Its outstanding advantages derive from a combination of 
unique components and construction methods. (See Figure 7). 


Can—Steel 


One Piece Cover 
(+) Plated Steel 


Current Collector — 


Flectrolyte— Blass 


Potassium Hydroxide 
Anode— 
Powdered Zine 


Cathode — Manganese 


Dioxide, Etc. 

Jacket — 

Tin Plated 
Separators — Lithographed Steel 


Non Woven Fabric 


Insulating Tube— Seal—Nylon 
Polyethylene Coated 
Kraft 
Inner Cell Bottom — 


Steel 


Metal Spur 


Pressure Spring— 


Insulator — Plated Spring Steel 


Metal Washer Rivet— Brass 


Outer Bottom (—} 
Plated Steel 


CUTAWAY OF ALKALINE CELL (PRIMARY TYPE) 
FIGURE 7 


PAGE 


287 


PAGE 


288 


Two principal features are a manganese dioxide cathode of high density in 
conjunction with a steel can which serves as a cathode current collector, and 
a zinc anode of extra high surface area in contact with the electrolyte. These 
features, coupled with the use of a potassium hydroxide electrolyte of high 
conductivity give these cells their very low internal resistance and impedance 
and high service capacity. 

The cells are hermetically sealed and encased in steel. The ampere-hour 
capacity is relatively constant over a range of current drains and discharge 
schedules. 

The voltage of an alkaline-manganese dioxide primary cell is 1.5 volts in 
standard N, AAA, AA, C and D cell sizes. Batteries are available with 
voltage up to 9 volts and in a number of different service capacities. 
Performance: The closed-circuit voltage of an alkaline primary battery falls 
gradually as the battery is discharged, Fig. 8. 


~ 1 AMPERE (STARTING DRAIN) td 


WORKING VOLTAGE 


TIME IN HOURS 


FIG. 8-VOLTAGE DISCHARGE CHARACTERISTIC OF ALKALINE-MANGANESE 
PRIMARY BATTERY (D CELL) DISCHARGED CONTINUOUSLY. 


Similar to carbon-zinc batteries, the service hours delivered by alkaline- 
manganese primary batteries are greater as the cutoff voltage is lower. The 
cutoff voltage should be made as low as possible so that the high total energy 
of the cell can be used. 

Service capacity remains relatively constant as the discharge schedule Is 
varied. Capacity does not vary as much with current drain as for the carbon- 
zinc battery. Service capacity of the entire line ranges from several hundred 
milliampere-hours to almost 23 ampere-hours depending upon the current 
drain and cutoff voltage. 

The alkaline-manganese primary cell is for applications requiring more power 
or longer life than can be obtained from Leclanché carbon-zinc batteries. 
Alkaline cells contain 50 to 100 per cent more total energy than a conven- 
tional Leclanche carbon-zinc cell of the same size. 

In a conventional carbon-zinc cell, heavy current drains and continuous or 
heavy-duty usage impair its efficiency to the extent that only a small fraction 
of the built-in energy can be removed. The chief advantage of the alkaline- 
manganese battery lies in its ability to work with high efficiency under 


continuous or heavy duty, high-drain conditions where the standard Leclanche 
carbon-zinc cell is unsatisfactory. Under some conditions, alkaline cells will 
provide as much as seven times the service of standard Leclanché carbon-zinc 
cells. Discharge characteristics of the two battery types are compared in Fig. 9. 


CLOSED CIRCUIT 
CELL VOLTAGE 


0 200 400 600 800 1000 1200 
TIME IN MINUTES 


FIG. 9 —- COMPARISON OF DISCHARGE CHARACTERISTICS OF ALKALINE— 
MANGANESE AND CARBON-ZINC “D” SIZE CELLS FOR 500 mA 
STARTING, DISCHARGED CONTINUOUSLY AT 70° F (21.1° C) 


Although alkaline-manganese cells will outperform standard Leclanché 
batteries in any type of service, they may not show economic advantage over 
standard cells at light drains, or under intermittent-duty conditions, or both. 
For example, with intermittent use at current drains below about 300 milli- 
amperes for the’’D” size cell, alkaline cells, while performing very well, will 
begin to lose their economic advantage over the standard carbon-zinc batteries. 
““Eveready’’ alkaline primary batteries are ideally suited for use in many types 
of battery-operated equipment. Some of these applications are listed on page 
290. In addition, the characteristics of these batteries make possible the 
development of equipment which up to this time has been thought impractical 
because of the lack of a suitable power source. 

Alkaline cells are ideal for motion picture camera cranking and cassettes. 
They have proved their worth for electronic flash, toys, model boats and 
automobiles and innumerable heavy drain applications. 

In radios, alkaline cells usually last twice as long as standard carbon-zinc 
cells. In cassettes, in some equipment they last five times as long. In battery- 
powered toys, alkaline batteries last up to seven times as long as standard 
carbon-zinc cells. 

Alkaline-manganese cells are excellent for photoflash applications, In 
addition to high amperage, they have more energy than standard carbon-zinc 
photoflash batteries. 

Some electronic flash units use transistor or vibrator circuits in a 
converter to change low voltage d-c into the high voltage necessary 
to charge the flash capacitor. The current drains involved strain the 
capabilities even of high amperage photoflash cells. The alkaline cell 
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provides both a sustained short recycling time and 2-3 times as many flashes as 
standard Leclanché carbon-zinc photoflash or general purpose cells. This is due 
to the unusual cell construction which provides a very low internal resistance 
such that the cell delivers its energy faster than standard carbon-zinc types. 


The service maintenance of alkaline primary cells is excellent at both normal 
and elevated temperatures. 
The following information applies to ‘“Eveready”’ cells stored at 70° F (21.1° C). 


Time of Storage Percent Retained of Ah 
at 70°F Capacity of Fresh Battery 
1 year 95% 
2 years 90% 
3 years 85% 
4 years 80% 


“Eveready” alkaline primary batteries are presently available in seventeen 
types. Physical characteristics for these are listed in Table H. 


SOME RECOMMENDED APPLICATIONS FOR ALKALINE CELLS: 


Heavy duty lighting 

Transistor radios (particularly heavy current drain) 
Electric shavers 

Electronic photoflash 

Movie cameras 

Photoflash 

Radio controlled model planes and boats 
Glo-plug ignition — model planes 

Toys 

Cassette players and recorders 

Any high drain, heavy discharge schedule use 
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TABLE H — PHYSICAL CHARACTERISTICS OF “EVEREADY” ALKALINE-MANGANESE DIOXIDE PRIMARY BATTERIES 
(ARRANGED BY INCREASING VOLTAGE AND BY INCREASING SERVICE CAPACITY WITHIN THE VOLTAGE CATEGORY) 


Number and Size 
Voltage moe] sae a J | ounces 


“‘Eveready”’ 


Battery 
Number 


EPX825 


W 


=== 

eed 
aa ia 
~~ al 
El al Sis 
= SO La in Hl 
ill a a i Lal Ra 
all i 
a 
an 


1 


50 
61 
61 


HS95 


3-350 ‘| 1-11/32 
ace 6 Ya 


-0663 


Tesora] 


EPX30 


He 
_W 
= 
N 
N 
N 


6 


IN 
on 

ane 
wW 
=31¢ 
m) 
W 


Miniature 1.25 35.4 
Snap 


One Flat, 
One 
Recessed 
5-17/32 4-21/32 2-21/32 67.5 Insulated 2 Ibs. 1. 13 
Knurls 8 oz. 


14.2 


ol ol ol ory ao oO 
W .e%) W N [| 17) 
© ~ —_ Ww | 0 N 


x 
O 
© 
al 
® 
3 
un 


oO 
N 
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ol 
NO 
NO 


W 
° 
WO 
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ALKALINE TRANSISTOR BATTERIES 


Service and dimensional data for multicell alkaline transistor batteries start on 
page 319. 

The individual cells used in the batteries are a result of over ten years of 
concentrated Research and Development effort aimed at maximizing energy 
density and minimizing cell impedance. 


PRODUCT CHARACTERISTICS 


1. “Eveready” alkaline transistor batteries exhibit exceptional current drain 
carrying capabilities. 

2. Battery impedance is low and essentially constant even to low voltage cutoffs. 

3. Shelf life characteristics are excellent. 

4. Battery capacity is nearly constant at withdrawal rates of 2 to 6 hours per day. 

The construction used in “Eveready”’ alkaline transistor batteries has been 
subjected to a variety of abuse type tests such as: 

1. Continuous short circuit 

2. Continuous discharge 

3. High temperature storage - 

4. High temperature-high humidity storage 

5. Shock and vibration 

6. Temperature cycling from —20°F to +140°F (—28.9°C to +60°C) 

On the basis of these and other tests, “Eveready” alkaline transistor batteries 
present no hazard to personnel or equipment. 

These batteries should not be disposed of in a fire, and they should not be 
charged. These precautions are not peculiar to these specific batteries, but 
are general safety procedures which should be followed in handling primary 
sealed alkaline batteries. 
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1 
“EVEREADY” NO. EPX825 CELL VOLTS 


Type: Alkaline-Manganese Dioxide 
Suggested Current Range: 0-10 milliamperes 


Voltage. Taps csascsisrcccassidanGaswaiemws ones svete ett cence esacwandc Geneestosaatacteieoe: —,+1.5 
TCTAMAMNEV IS? caecadc tun tsyeheds savas asee erat Saieas Gncehaa dedasadaenunsaioetebuetateniees Flat Contacts 
Average Weight ............cccceccsscescccscceccsccenecsencncnscasceees 0.245 oz. (6.93 grams) 
Volume (by displacement) .............. 0.122 cubic inch (2 cubic centimeters) 
Cel G ashes Sesncswans cura sansaeael rae a taiaioncuaeusesus scams aaa see One No. 2-60192 


For service information see reverse side of this sheet saee 
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“EVEREADY” NO. EPX825 
Estimated Average Hours Service at 70°F (21.1°C) 


STARTING AGT OcE 

DRAINS LOAD _CUTOFF VOLTAGE _ 

SCHEDULE (milliamperes) (ohms) 0.8V 1.2V 
Continuous 10 150 17 7 
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1.5 
“EVEREADY” NO. E90 CELL aie 


Type: Alkaline-Manganese Dioxide 
Suggested Current Range: 0-85 milliamperes 


.O3/ MIN, 


THIS DIMENSION APPLIES 
CONTACT TO CONTACT 


AV A(61 4 216 [=m (> © | er ee an ne ne Se SD OE ee —,+1.5 
NV CUNNING S ad cicorseutinecenswinaten bevilaces san euentaunneaatedot oui na cewastanenetaaoeen Flat Contacts 
Average WeIGKE sscasiveccicsevedestudcaisecovauserseeersaaetadessiceasawaes 0.35 oz. (9.9 grams) 
Volume (by displacement)............... 0.17 cubic inch (2.8 cubic centimeters) 
a ly aerate Tat ae aches ten vas fe cae ak nae a ectoreeoeacee: One No. 3-0411 


JACKOU: iiss senstcactieleiancosteaat Metal (See cautionary statement on page 4) 


For service information see reverse side of this sheet See 


295 


PAGE 


296 


Estimated Average Service at 70°F (21.1°C) 


SCHEDULE 


16 hours/day 


4 hours/day 
4 hours/day 


4 hours/day 


5 minutes/day 


(General Purpose 


Intermittent 
Test-Flashlight) 


4 minutes/hour 
8 hours/day 
16 hours rest, 


(Light-Industrial 


Flashlight Test) 


“EVEREADY” NO. E90 


STARTING 
DRAINS 


(milliamperes) 


6 


300 


300 


LOAD 
(ohms) 


250 


166 73 


83.3 


0.75V 


90 
hours 
43 


21 


115 
minutes 


120 


CUTOFF VOLTAGE 


0.9V 


120 
hours 


75 
36 


18 


70 
minutes 


1.5 


“EVEREADY” NO. E89 CELL VOLTS 


Type: Alkaline-Manganese Dioxide 
Suggested Current Range: 0-85 milliamperes 


| 003 | 08 
a 
| 14.3 | 


14.3 


1.021 


003 
.020 
047 
063 


eC a ae 
1.19 

| 563 

| 1.021 | 


120 
ol 


THIS DIMENSION APPLIES 
CONTACT TO CONTACT 


METAL JACKET 


SPECIFICATIONS 
WOlage Taps. scid.n5 res aks secesaielecee sap nsunsia tance soabataeeweecaacns —,+1.5 
MVCGIOUIVAIS: sccteuuactecdesea ti stasecasteatetacaninuecensconteiendenn iota cheenieaesaoein Flat Contacts 
Average Weight. \ciccicceccscctieccccs clearence desedevseresustoamsstodes 0.4 oz. (11.3 grams) 
VOMUIMG Gssiieatabepecasiesptivarcocsetaneniaces: 0.27 cubic inch (4.4 cubic centimeters) 
COIS scsi so epee Sena tite toate eect seoean te aienecesueatihase teat ouevatwancaeaiees One No. 3-0511 
JACK OU sosidevdensibivgaenw Aseekt Metal (See cautionary statement on page 4) 


For service information see reverse side of this sheet 


“EVEREADY” NO. E89 


Estimated Average Hours Service at 70°F (21.1°C) 


STARTING 
DRAINS LOAD CUTOFF VOLTAGE 
SCHEDULE (milliamperes) (ohms) 0.9V 
16 hours/day 10 150 83 
4 hours/day 12 125 66 
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1.5 
“EVEREADY” NO. E92 CELL woe 


Type: Alkaline - Manganese Dioxide 
ANSI Designation: L30 
Suggested Current Range: 0-175 milliamperes 


(sy 
ge 
= 
= 

a + ¢ 

ae 

ost 

+ 738°. 


IT4S es 000" 


1.087 eee ~.020° 


| (—) 7HIS DIMENSION APPLIES 
CONTACT TO CONTACT 


003” MIV. 
MIE TAL JACKET 
SPECIFICATIONS 
NWOILAGE ADS. -caceGiedensiaitt aes teacelendastenncheniaand.daserdecanciaceae novia eeeas —,+1.5 
OPIN GS asec eh ct se cuinniia sttresecduls Cine nhl bu siatet aa ara hage na tuen asueleenanaees Flat Contacts 
AVerage: WEI IE: ccciseieseinesanndonsapaysadeaadbxdesusuainaveccasataesaates 0.4 oz. (11.3 grams) 
Volume (by displacement) ......... 0.201 cubic inch (3.29 cubic centimeters) 
Bs) | Sean ene et one eee Eee Te et ee ee ee One No. 3-312 ( ANSI L30) 
JACKE: vecieee ewido Reeves Metal (See cautionary statement on page 4) 


For service information see reverse side of this sheet 
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“EVEREADY” NO. E92 


Estimated Average Service at 70°F (21.1°C) 


SCHEDULE 


4 hours/day 
(Radio Test) 


24 hours/day 


4 minutes 
every 15 
minutes, 

8 hours/day, 
16 hours rest 
(Camera 


Cranking 
Test) 


4 minutes/hour 
8 hours/day, 

16 hours rest 
(Light-Industrial 
Flashlight Test) 


24 hours/day 


STARTING 
DRAINS 


(milliamperes) 


37.5 


150 


250 
constant 
current 


300. 


300 


LOAD 


(ohms) 


40 


10 


5 


0.75V 


25 
hours 


250 
minutes 


150 
minutes 


95 
minutes 


CUTOFF VOLTAGE 


0.9V 


22 
hours 


230 
minutes 


110 
minutes 


90 
minutes 


1.0V 


185 
minutes 


65 
minutes 


60 
minutes 


1.1V 


123 
minutes 


28 
minutes 


1.5 
“EVEREADY” NO. E91 CELL wees 


Type: Alkaline - Manganese Dioxide 

ANSI Designation: L40 

IEC Designation: LR6 

Suggested Current Range: 0-250 milliamperes 


3/" 


Res Pog aoa 
im ' 


oe ke 


M 
O03 ANN. 
ae DIMENSION APPLIES 
CONTACT TO CONTACT 


METAL JACKET 


SPECIFICATIONS 


MOl bade” Tas. csenwasuttvn tac chained ote ote taueasnanat aca onsdetiannnaeuicenesbnasaonunes —,+1.5 
OPIN GIS). sates Arrrenes auth eatiomatsactaedeta wea otandeuncesaatueicteetoncateates Flat Contacts 


AVCFaGe WEIGMT 5. diieslivicnasesiuccdanciansiaaecesaceahraetdeaninabess 0.75 oz. (21.3 grams) 


Volume (By displacement) ......... 0.439 cubic inch (7.19 cubic centimeters) 
One No. 3-315 ( ANSI ““L40”’) 


Metal (See cautionary statement on page 4) 
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For service information see reverse side of this sheet 


“EVEREADY” NO. E91 


Estimated Average Service at 70°F (21.1°C) 


STARTING LOAD CUTOFF VOLTAGE 
SCHEDULE DRAINS ohms 0.8V 0.9V 1.0V 
24 hours/day _ 250 6000 280 250 225 
(Simulated (microamperes) days days days 
Clock Test) 
(Transistorized 500 3000 145 130 115 
Movements) 
1000 1500 72 65 58 
STARTING 
DRAINS. LOAD CUTOFF VOLTAGE 
SCHEDULE (milliamperes) (ohms) 0.75V 0.8V 0.9V 1.0V 1.1V 
24 hours/day 1 1500 2090 2040 1975 1850 1650 
(or less) hours hours hours hours hours 
5 300 425 405 385 340 285 
7.5 200 285 270 250 220 190 
10 150 215 200 180 160 140 
15 100 145 135 125 110 94 
20 75 107 100 93 82 71 
30 50 70 66 61 54 47 
50 30 42 40 37 32 28 
150 10 11.3 10.7 9.9 7.8 4.9 
375 4 3.9 3.6 3.3 2.3 1.2 
667 2.25 1.3 1.2 1.1 0.5 0.2 
1500 1.0 0.4 0.3 0.2 
PAGE 
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“EVEREADY” NO. E91 


Estimated Average Service at 70°F (21.1°C) 


SCHEDULE 


4 hours/day 
(Radio Test) 


% hour/day 
(Calculator Test) 


2 hours/day 
(Cassette Test) 


4 minutes on, 
11 minutes off, 
repeat for 8 
consecutive 
hours/day 
(Camera 


Cranking Test) 


4 minutes/hour 
8 hours/day, 

16 hours rest 
(Light-Industrial 
Flashlight Test) 


Continuous 


(Toy Test) 


Discharge 15 
seconds each 
minute for 
5 consecutive 
days/week 
(Electronic 
Photoflash 


Cell Test) 


STARTING 
DRAINS LOAD 
(milliamperes) (ohms) 0.75V 0.8V 
37.5 40 60 
hours 
125 12 14.5 
187.5 8 9.5 
250mA 
constant 
current 
375 4 285 
minutes 
375 4 228 
minutes 
1.5 1 145 
amperes discharges 


CUTOFF VOLTAGE 


0.9V 1.0V 


8.5 


214 
minutes 


230 
minutes 
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“EVEREADY” NO. E91 


Service vs. Temperature 


Starting Drain: 20 milliamperes 
Load: 75 ohms 
Discharge Schedule: 24 hours/day - 
Cutoff: 1.0volt ; # 


Starting Drain: 200 milliamperes 
Load: 7.5 ohms 
Discharge Schedule: 24 hours/day 
Cutoff: 1.0 volts 


% OF 70°F SERVICE 


—40 —20 O 20 40 60 80 100 120 140 
TEMPERATURE (°F) 


Internal Resistance 


Internal Resistance (fresh cells) (70°F) (21.1°C): 0.18 ohm (approximate) 
(Average Flash Current: 8.2 amperes) 


INTERNAL RESISTANCE (APPROXIMATE) VS. TEMPERATURE 


TEMPERATURE INTERNAL RESISTANCE (OHMS) 
70° F (21.1°C) 0.18 
32°F (0°C) 0.24 
20° F (—6.7°C) 0.31 
0° F (—17.8°C) 0.46 
—20° F (—28.9°C) 0.74 
—40° F (—40°C) 1.14 
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1.5 
EVEREADY” NO. E93 CELL vane 


Type: Alkaline-Manganese Dioxide 

ANSI Designation: L70 

IEC Designation: LR14 

Suggested Current Range: 0-480 milliamperes 


THIS DIMENS/ON 
Pa APPLIES CONTACT 
3) TO CONTACT 


METAL JACKET 


SPECIFICATIONS 
MOIMade: VA DS™ x. crssstscaetcacna hss take owincensutdeanbanh ce taislenseweatelcatucduaenieenes —,+1.5 
MCT ANS ees heat ortet a teaededuteenn tteaneen atte csbiweadeauansbetecedeenen eaeas Flat Contacts 
Average Weight ........ cc cceccecesscecesceccecsssacescesesscesevessecaees 2.2 Oz. (62.4 grams) 
MOVIE? fees teste tease Shue 1.52 cubic inches (24.9 cubic centimeters) 
CEI cucecuentiediaveomsarscesaetinnseuasnadae ieee Gastua One No. 3-335 ( ANSI! ‘’L70”’) 
VACKET: crcesascctiospesdvcswehswstedunrents Metal (See cautionary statement on page 4) 


For service information see reverse side of this sheet 


“EVEREADY” NO. E93 


Estimated Average Hours Service at 70° F (21.1°C) 


STARTING 
DRAINS LOAD CUTOFF VOLTAGE 
SCHEDULE (milliamperes) (ohms) 0.25V 0.7V 0.75V O0.8V O09V 1.0V 1.1V 1.2V 
4 hours/day 18 83.3 320 300 280 260 230 170 
37.5 40 160 145 130 115 100 70 
60 25 100 92 86 78 70 42 
24 hours/day 15 100 410 380 335 295 260 205 
30 50 200 185 170 155 125 95 
150 10 34 31 28 25 19 9 
200 7.5 26 24 20.5 17.5 12.4 6.8 
250 6 21 18.5 16 13 8.6 4.5 
300 5 17 15 13.8 10 6 3 
375 4 13.4 11.8 9.5 6.8 3.9 1.5 
667 2.25 6.3 9.2 4 2.4 1 0.2 
1500 1 1.6 1.0 0.8 0.4 0.2 
4 hours/day 37.5 40 165 139 
(Radio Test) hours hours 
4 hours/day 60 25 104 88 
(Radio Test) hours hours 
a 
2 hours/day 187.5 8 32 26.6 
(Cassette Test) hours hours 
¥% hour/day 268 5.6 20 16 
(Calculator hours hours 
Test) 
4 minutes/hour, 
8 hours/day 
16 hours rest 375 4 879 703 
(Light-Industrial minutes minute 
Flashlight Test) 
4 minutes every 
15 minutes, 
8 hours/day, 375 4 707 318 
16 hours rest minutes minutes 


(Heavy-Industrial 
Flashlight Test) 


Continuous 375 4 700 624 590 
(Toy Test) minutes minutes minutes 


Discharge for 
1 second each 


minute for 

1 hour at 

24 hour 0.15 2500 
intervals for seconds 


5 consecutive 
days each week 
(Photoflash 
Cell Test) 


“EVEREADY” NO. E93 


Estimated Service at 70°F (21.1°C) 


Internal Resistance 


Internal Resistance (fresh cells) (70°F) (21.1°C): 0.15 ohm (approximate) 
(Average Flash Current: 9.8 amperes) 


INTERNAL RESISTANCE (APPROXIMATE) VS. TEMPERATURE 


TEMPERATURE 
F C 

70 21.1 
32 0 
20 —6./ 
0 —17.8 
—20 —28.9 
—40 —40 


SCHEDULE 


24 hours/day 
(Simulated 
clock tests) 
(Transistorized 
movements) 


STARTING 
DRAINS LOAD 
(microamperes) (ohms) 
250 6000 
500 3000 
1000 1500 


SIMULATED CLOCK DRAINS 


0.15 
0.21 
0.28 
0.43 
0.64 
0.96 


INTERNAL RESISTANCE (ohms) 


CUTOFF VOLTAGE 


0.8V 


725 
days 
425 
275 


0.9V 


675 
days 
375 
225 


1.0V 


625 
days 


325 
185 
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“EVEREADY” NO. E93 


SERVICE VS. TEMPERATURE 


“EVEREADY” NO. E93 CELL 
VICE VS. TEMPERATURE 


% OF 70°F SERVICE 


—40 -—20 0 20 40 60 80 100 120 140 160 
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Lo 


“EVEREADY” NO. E95 CELL VOLTS 


Type: Alkaline - Manganese Dioxide 
ANSI Designation: L90 


IEC Designation: LR2O 
Suggested Current Range: 0-650 milliamperes 


Millimeters 


THIS DIMENSION 
APPLIES CONTACT 
TO CONTACT 


a 
2 / 
Fen0, 
JZ 

~ 32 


| i! iM 
-O30 #.0/70 


METAL JACKET 


SPECIFICATIONS 
WOlCAGC: FADS sacaccectavcsaatesorotessstacseucaas conaanantieaaeutsnleewsewdavecieeaeeosase eens —,+1.5 
OUI ANS <cyut aeicsaerwiadotcsearecnsaqucdatuasenesapacsetuncuaea a casssnnamteeeaneas Flat Contacts 
Average Weight) scsi. cinistasiacdacoiloisietlsiisactacennseeccssouiaasewens 4.5 oz. (128 grams) 
VOlUMC ics ectichGieeiee ees 3.17 cubic inches (52 cubic centimeters) 
Cell oo.ieeeeecscceseesesseessesssestsssssesssssersesesesseteeee One No. 3-350 ( ANSI ‘’L90’’) 
PACKEL valoeraceivasdnteveeressaciacenusss Metal (See cautionary statement on page 4) 


For service information see reverse side of this sheet 


“EVEREADY” NO. E95 


Estimated Average Hours Service at 70° F (21.1°C) 


STARTING 


DRAINS LOAD CUTOFF VOLTAGE 


SCHEDULE (milliamperes) (ohms) 0.65V 0.7V 0.75V O8V O9V 1.0V 


24 hours/day 10 150 1350 1150 1050 910 
(or less) 30 50 450 400 350 315 
50 30 270 240 210 185 
150 10 80 72 66 59 
224 6.7 58 52 45 41 
300 5 38 36 32 29 
375 4 29 27 25 22 
500 3 20 19 17 14 
667 2.25 14 13 12 9 
1500 1.0 5.1 4.3 2.9 1.6 
3000 0.5 2.0 1.4 0.6 0.2 
4 hours/day 60 25 219 182 
hours hours 


(Radio Test) 


2 hours/day 187.5 8 68 57 
(cassette test) hours hours 


4 minutes/hour 

8 hours/day, 

16 hours rest, 667 2.25 1280 835 
(Light Industrial enLES manatee 
Flashlight Test) 


4 minutes 

every 15 

minutes, 8 

hours/day, 667 2.25 1200 815 
minutes minutes 

16 hours rest, 

(Heavy-Industrial 

Flashlight Test) 


Continuous 667 2.25 780 
(Toy Test) ee 


Discharge 15 

seconds each 

minute for 

5 consecutive 1.5 1 1260 
days per week @/™PEres discharges 
(Electronic 


Photoflash 
Cell Test) 
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1.1V 


780 
265 
160 


“EVEREADY” NO. E95 


Internal Resistance 


Internal Resistance (Fresh Cells) (70°F) (21.1°C): 0.12 ohm (Approximate) 


(Average Flash Current: 12 amperes) 


INTERNAL RESISTANCE (APPROXIMATE) VS. TEMPERATURE 


TEMPERATURE 
J ee. 
70 21.1 
32 0 
20 —6.7 

0 —17.8 

—20 —28.9 

—40 —40 


INTERNAL RESISTANCE (OHMS) 


0.12 
0.17 
0.18 
0.25 
0.37 
0.48 


Estimated Average Service at 70° F (21.1°C) 


SIMULATED CLOCK DRAINS 


STARTING 
DRAIN LOAD 

SCHEDULE (microamperes) (ohms) 0.8V 
24 hours/day 250 6000 1700 
(simulated days 
clock tests) 500 3000 900 
(Transistorized 

Movements) 1000 1500 475 


CUTOFF VOLTAGE 
0.9V 


1520 
days 


825 


425 


1.0V 


1320 
days 


700 


365 
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“EVEREADY” NO. E95 


SERVICE VS. TEMPERATURE 


140 


“EVEREADY” NO. E95 CELL 
% OF 70°F SERVICE VS. TEMPERATURE 


120 


Starting Drain: 50 milliamperes 
Load : 30 ohms 


5 100 Discharge Schedule : 24 hours/day 
S Cutoff : 1.0 volt | 
cc o 
Lu 80 ) 
7) 
LL. 
ro) 
bed 60 
LL 
@) : 500 milliamperes 
3g 40 : 3ohms 
: 24 hours/day 
20 
0 
—-40 -—20 0 20 40 60 80 100 120 140 160 
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“EVEREADY” NO. HS95 CELL 

Type: Alkaline - Manganese Dioxide 

ANSI Designation: L90 

IEC Designation: LR20 

Suggested Current Range: 0-650 milliamperes 


THIS DIMENSION 


APPLIES CONTACT 


NOTE: FOR INDUSTRIAL 
USE. NOT AVAILABLE 
AT RETAIL. 


METAL JACKET 


SPECIFICATIONS 
WOM AGE: POS: caches actisiz benny sasaraseececdvs kaw taniaiaytadustwnesObasnalees mamsatileaees —,+1.5 
TOE ALS aa cuss sasanadeasaaaeuasvioruadtispuaSextabonelec sone Oenibenusideateneans Flat Contacts 
Average Weight .............ssssssscscsscccsrsssscecesecesaccenssseeseccenas 4.5 oz. (128 grams) 
MW OVW IMG saseveriashactsoseuntenseveatdecdRacuees 3.17 cubic inches (52 cubic centimeters) 
Coll siassesotteraiienseepeiaaes: Se! One No. 3-350 ( ANSI “L90”) 
JACKEL wise teaninces a wulsacetacmsseeceds Metal (See cautionary statement on page 4) 


For service information see reverse side of this sheet 


1.5 


VOLTS 
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“EVEREADY” NO. HS95 


Estimated Average Hours Service at 70° F(21.1° C) 


STARTING 


DRAINS LOAD CUTOFF VOLTAGE 


SCHEDULE (milliamperes) (ohms) 0.65V 0.7V 0.75V 0.8V 09V 1.0V 


24 hours/day 10 150 1350 1150 1050 910 
(or less) 30 50 450 400 350 315 
50 30 270 240 210 185 

150 10 80 72 66 59 

224 6.7 58 52 45 41 

300 5 38 36 32 29 

375 4 29 27 25 22 

500 3 20 19 17 14 

667 2.20 14 13 12 9 

1500 1.0 5.1 4.3 2.9 1.6 

3000 0.5 2.0 1.4 0.6 0.2 


4 minutes/hour 
8 hours/day, 


16 hours rest, 667 2.25 1216 835 

(Light Industrial my netes ONS 

Flashlight Test) 

4 minutes 

every 15 

minutes, 8 

hours/day, 667 2.25 1200 815 
minutes minutes 


16 hours rest, 
(Heavy-Industrial 
Flashlight Test) 


“EVEREADY” NO. HS95 


internal Resistance 


Internal Resistance (Fresh Cells) (70°F) (21.1°C): 0.12 ohm (Approximate) 
(Average Flash Current: 12 amperes) 


INTERNAL RESISTANCE (APPROXIMATE) VS. TEMPERATURE 


TEMPERATURE 
ome nes 
70 21.1 
32 0 
20 —6.7 

0 —17.8 

—20 —28.9 

—40 —40 


INTERNAL RESISTANCE (OHMS) 


0.12 
0.17 
0.18 
0.25 
0.37 
0.48 
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“EVEREADY” NO. HS95 


SERVICE VS. TEMPERATURE 


“EVEREADY” NO. HS95 CELL 
% OF 70°F SERVICE VS. TEMPERATURE 
Starting Drain: 50 milliamperes oe 
Load : 30 ohms 


140 


120 


ty) 100 Fpischarge Schedule : 24 hours/day 

> Cutoff : 1.0 volt ss 

LJ 

7p] 

ui. 

fe) 

© 

LL. 

@) Starting Drain: 500 milliamperes 

3¢ Load: 3 ohms 
Discharge Schedule: 24 hours/day 


: 1.0 volt 


“EVEREADY” NO. EPX30 BATTERY er 


Type: Alkaline-Manganese Dioxide 
Suggested Current Range: 0-10 milliamperes 


-—tnehes | Milieters 


| 870 | 9A 
| 960 | 


3/3" - 
£0085 


FLASTIC SACKET 


SPECIFICATIONS 
WOUlage J aS: cscs te ecasidinclasivnnis ett cohort sacs ad cx reeaiaalebag taveneunc ott: —,+3 
TSH GS i acassccavepatewtacedsvosueabocsstaiaselatuncipeaceceten miner oases aeds Flat Contacts 
PAVGTAGS WV GIGING so sesciahceecosg cantare eantvekeieaabuceaswaeiaaGeoeoiaends 0.5 oz. (14.3 grams) 
Volume (by displacement) ..............- 0.305 cubic inch (5 cubic centimeters) 
CO Mh isc sseatuiic’ autawecubehaaavaunadecaie otonsoanessesie aareGevees: Two No. 2-60192 in series 


For service information see reverse side of this sheet 


“EVEREADY” NO. EPX30 
Estimated Average Hours Service at 70°F (21.1°C) 


STARTING 

DRAIN LOAD _CUTOFF VOLTAGE _ 

SCHEDULE ‘Milliamperes) (ohms) 1.6V 2.4V 
Continuous 10 300 17 7 


PAGE 


318 


“EVEREADY” NO. 532 BATTERY Sos 


Type: Alkaline-Manganese Dioxide 
Suggested Current Range: 0-70 milliamperes 


1S" APPROX. CURL 
/@ THICKNESS 


TERMINALS : 
STANDARD SNAP TYPE 
(ANS/ No. XY ) 


METAL JACKET 


SPECIFICATIONS 
NO) LAGE! Paf0S svesn,caueetecnncsscnsaianieweswang heaetninetarenueacaacabetwaaieueinesmautetcees —,+3 
MST AVIVA Ss lseatoateod netadcdeasrdnsnceseactie te waundeasa don litae teat eeicoetua ductal aaudseoseceneu heads Snap 
Average Weight ............ccccccsesecccseseerscecesesssesecsseneessecsers 0.8 oz. (22.7 grams) 
Volume (by displacement) ............ 0.445 cubic inch (7.3 cubic centimeters) 
COINS: Sse sacs aeviaeuratendl cagauiaataansasaritaene Two No. 3-0663 ( ANSI L25) in series 
JACKE Lociauher deseeecorac eacee: Metal (See cautionary statement on page 4) 


For service information see reverse side of this sheet 
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“EVEREADY” NO. 532 BATTERY 


Estimated Average Hours Service at 70°F (21.1°C) 


STARTING 
DRAINS LOAD CUTOFF VOLTAGE 
SCHEDULE (milliamperes) (ohms) 1.8V 
4 hours/day 20 150 35 
60 50 10 


IMPEDANCE 


The impedance of the No. 532 battery ranges from 1.8—3.0 ohms and 
is nearly constant throughout a given discharge even to a 1.2 volt cut- 
off. This relationship exists over a wide range of drains, 10 to 60 milli- 
amperes, and frequencies, 40 to 1000 hertz. 


4.5 


“EVEREADY” NO. 538 BATTERY VOLTS 


Type: Alkaline-Manganese Dioxide 
Suggested Current Range: 0-10 milliamperes 


Plastic Case 


SPECIFICATIONS 
MOILAQE- LADS sasoiccsontsawien tegeardiceueenerd er etde ew enealaneaeadielseraonoennrenaas —,+ 4.5 
"ERIN ILGIS: ra puudcens ca tat asstadnemenctesapeeeneaa ieat@eawieurancanoes sesta bene weeen Flat Contacts 
Average Weight ..........cccccsccccesscnccuscscessessseeecssceceeseeees 0.45 oz. (12.8 grams) 
Volume (by displacement) ............. 0.4 cubic inch (6.6 cubic centimeters) 
COU Sistas Puencaheeltada erates cs ukesnetahee aaamensenaees Three No. 2-60192 in series 


For service information see reverse side of this sheet 


“EVEREADY” NO. 538 
Estimated Average Service at 70°F (21.1°C) 


STARTING ‘i 
DRAINS LOAD CUTOFF VOLTAGE 
SCHEDULE (milliamperes) (ohms) 2.5V 
Continuous 18 250 7.5 hours 
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4.5 
“EVEREADY” NO. 523 BATTERY ae 


Type: Alkaline-Manganese Dioxide 
Suggested Current Range: 0-70 milliamperes 


te A uicKNeSs [nukes | Wilner | 
an (a 
oe 
06 
8 
ee 


ee 
rs 
|| 1923 | 488 
pf 4965 | 498.9 


1.965" 
1923" aa J 


a 45" 
+.000 | 
-.0O16 


VOIAGES TADS csecacsves-cecaes vincadluota re erananaa rnc vansathemeeiesiannl aged uate oes —,+4.5 
TEVA MalS: ahicaeaiunncuseaslsncacatcwstedsasaceanahtevenataaciaunesieaanmastesoles Flat Contacts 
Average WeIGNT 22.civicsleicncindvsanciinelacitederent asaeetnbeds 1.17 oz. (33.2 grams) 
MOMMC eceucatearietein ace vioete secede: 0.67 cubic inch (11 cubic centimeters) 
0 | Sane eo Ae ee Three No. 3-0663 ( ANSI L25) in series 
SACK CU Govciadetvirivtedeitucsabreseacboives Metal (See cautionary statement on page 4) 


For service information see reverse side of this sheet 


“EVEREADY” NO. 523 BATTERY 
Estimated Average Hours Service at 70°F (21.1°C) 


STARTING 
DRAINS LOAD CUTOFF VOLTAGE 
SCHEDULE (milliamperes) (ohms) 2.7V 
4 hours/day 9 500 80 
20 225 35 
60 75 10 


IMPEDANCE 


The impedance of the No. 523 battery ranges from 2.7—4.5 ohms and 
is nearly constant throughout a given discharge even to a 1.8 volt cut- 
off. This relationship exists over a wide range of drains, 10 to 60 milli- 
amperes, and frequencies, 40 to 1000 hertz. 
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4.5 


“EVEREADY” NO. 531 BATTERY eee 


Type: Alkaline-Manganese Dioxide 
Suggested Current Range: 0-70 milliamperes 


i APPROX. CURL 
THICKNESS 


TERMINALS — 


MINIATURE. SNAP TYPE 
ANS! No, XVII 


ee ee 

eae ee 1 

es ee 
[66 [168 


ar 
es ee ee 
re ee ee 


METAL JACKET 
SPECIFICATIONS 
Voltage Taps: echstciice bsteciatniavndss dnb aesariaeesertioeawbantienincaesciaoanee —,+4.5 
SOUTHS? aiicarioduswseeny a cetcwniel aieotiesesuceuda ees car cua atu sest aver boimndneant Miniature Snap 
FENTON [ <a (ca (6 0] Ca ee ce 1.25 oz. (35.4 grams) 
VO LWIMG: rsericdaxelenesl evticsesanenelanats 0.67 cubic inch (11 cubic centimeters) 
CONIS., actarigcns caaneccuns tnacan eeecemnceeecee Three No. 3-0663 ( ANSI L25) in series 
Ho) -¢ 21 eee eee net ae ee ee Metal (See cautionary statement on page 4) 
For service information see reverse side of this sheet 
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“EVEREADY” NO. 531 BATTERY 
Estimated Average Hours Service at 70°F (21.1°C) 


STARTING 
DRAINS LOAD CUTOFF VOLTAGE 
SCHEDULE (milliamperes) (ohms) 2.7V 
4 hours/day 9 500 80 
20 225 35 
60 75 10 
IMPEDANCE 


The impedance of the No. 531 battery ranges from 2.7—4.5 ohms and 
is nearly constant throughout a given discharge even to a 1.8 volt cut- 
off. This relationship exists over a wide range of drains, 10 to 60 milli- 
amperes, and frequencies, 40 to 1000 hertz. 
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“EVEREADY” NO. 537 BATTERY VOLTS 


Type: Alkaline-Manganese Dioxide 
Suggested Current Range: 0-10 milliamperes 


| Millimeters | 
ue i 


Ee ats 
= 


; A APPROX. 
CURL 
THICKNESS 


a3 


31 


, 030" 


CON TACT 
TO CONTACT 


012"- Foxe” | ; 
NEG, RECES§ 71 €90 


METAL JSACKET 


SPECIFICATIONS 
VOlAGE TT AOS: aesclencrixes ce iice pata ps pa tencoantadaea cea cnacs saadawaabe ne awadekaeeeiaweeeveee —,+6 
WOT INIDGIS: recttuthasce vit nee nade inate uiauadasetaneneeaunaieesecs One flat, one recessed 
Average Weight ..........ccccceccsesccecceeccsccecceveesueescuesesseeees 0.5 oz. (14.2 grams) 
NW OLUIMIG aieicves crest rast ae beceviseteeniiee 0.2 cubic inch (3.3 cubic centimeters) 
ONS a8s tei cs iek se vadconsiayasacaveaancietadiacteatssaretaegeees Four No. 2-45201 in series 
JACKEE. ware deedeawoauetevecutaetecae Metal (See cautionary statement on page 4) 


For service information see reverse side of this sheet 
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“EVEREADY” NO. 537 


Estimated Average Service at 70° F (21.1°C) 


STARTING 

DRAINS LOAD _CUTOFF VOLTAGE _ 
SCHEDULE (milliamperes) (ohms) 3.6V_ 3.8V 
Continuous 2.5 2400 31 hours 
10 seconds 
“‘on’’, 30 
seconds 
“off”, 30 200 830 cycles 
repeated 
continuously 
(3 cycles 
every 2 
minutes.) 


“EVEREADY” NO. 539 BATTERY mera 


Type: Alkaline- Manganese Dioxide 
Suggested Current Range: 0-100 milliamperes 


1898 +.000”" 
-.0/16" 


Plastic Jacket 


SPECIFICATIONS 
MOlLAGE: TADS xc inece sic cecimontcaninud onsale nvedesnadaaue spond equaventeaneneeuencaacuaciaensen: —,+6 
TPM alS cuiecti tuisctersuinen note cers wi tuwaiaadiacndheaan-deibacceeueoumoccaniurceaneains Flat Contacts 
Average Weight .o........ccccccccescccsssecccssscecesecerscesecnsecereceeesues T.1 0z. (31 grams) 
NW OVWUIMME: srssattusasancaonenssuanterqauvenseeeewoularet 1 cubic inch (16.4 cubic centimeters) 
EIS: cixscati sa coeeuied utc senaaisccoatacaniesta uses ooseexdeaeaes Four No. 3-0316 in series 


For service information see reverse side of this sheet 


“EVEREADY” NO. 539 
Estimated Average Service at 70°F (21.1°C) 


STARTING 6TOER 
DRAINS LOAD FF VOLTAGE 

SCHEDULE _ (milliamperes) (ohms) 3.3V 4vV 4.6V 5.3V 
4 hours/day 18 333 30.5 26 18.3 3.6 
hours hours hours hours 
¥% hour/day 60 100 8.7 7.2 4 0.65 

90 66.7 5.3 4.2 1.6 

120 50 4 2.7 0.9 

180 33.3 2.3 1.5 0.6 
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“EVEREADY” NO. 520 BATTERY nen 


Type: Alkaline - Manganese Dioxide 
Suggested Current Range: 0-1.3 amperes 


METAL JACKET. 


TERMINAL POSTS - No. 8-32 THREAD 
INSULATED KNURLS. 


SPECIFICATIONS 

VOlEAGE: TADS? sede Sncesndsciertieiteucoheaiessrs a ee See ene ne ee —,+6 
FORM aIS:. Ueiucdet tess tes Sonnac tetane caauausvacanuavyuswuae vente aaeueas Insulated Knurls 

Average Weight ...........cccccsccsssecssccsseseesseceaseccess 2 Ibs. 8 oz. (1.13 kilograms) 
VOIUIMG a iicctose ican se euaditoeeeteannes 53.9 cubic inches (883 cubic centimeters) 
MOO lIS? ssteccawantysaaritoauntceaeaaia ecaas Four No. 3-364 ( ANSI ““L100’’) in series 
SACKOL sshcasuectseustle acdterdonixsen eis Metal (See cautionary statement on page 4) 

For service information see reverse side of this sheet PAGE 


331 


“EVEREADY” NO. 520 


Estimated Average Hours Service at 70° F (21.1°C) 


STARTING 
DRAINS LOAD CUTOFF VOLTAGE 


SCHEDULE (milliamperes) (ohms) 2.6V 3.0V 3.2V 3.6V 


24 hours/day 30 200 775 680 
(or less) 150 40 143 131 
375 16 59 50 
667 9 30 27 

1200 5 16 14 
1500 4 12.5 11 
2000 3 8 7 
3000 2 5 4 

Discharge 

every day 

during 8 

periods of 

30 minutes 

each, beginning 667 9 31 29 

at intervals of 

1 hour for 8 

consecutive hours 

(Simulates 

500mA Lamp) 

Schedule 

as above 

(Simulates 1333 4.5 14.5 13 

1 ampere 

lamp) 
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9.5 


“EVEREADY” NO. 522 BATTERY 


Type: Alkaline-Manganese Dioxide 
Suggested Current Range: 0-100 milliamperes 


| —__ebes _—__ 
eee 


Ea ood 
1 38 
1.81 
1.94 49.2 


Millimeters 


mn 
(se) 


TERMINALS : 
MINIATURE SNAP TYPE 
ANSI NO. XV 


METAL JACKET 


SPECIFICATIONS 
WOILAQE TADS 32): peut tienes eawiescsdertty ve udac rn euasaded teceketacculgeuaidyesraos —,+9 
BT c]a 8) 1: | ene me eC IS eT Oo ene Miniature Snap 
PVCTAGG WOIGINE soins ascii epiec again octatohwacssannasaaedoans 1.59 oz. (45 grams) 
VONUIMG: eesccascktecdgncn leech ensuvossdeoeeze 1.28 cubic inches (21 cubic centimeters) 
CTA -rocdueiysbuaalactaeuseetns Siaedonatsce seu aeusece aehoen tenses Six No. 3-0316 in series 
HACKEL eset htiastate ca aches Metal (See cautionary statement on page 4) 


For service information see reverse side of this sheet 
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“EVEREADY” NO. 522. 


Estimated Average Hours Service at 70°F (21.1°C) 


STARTING 

DRAINS LOAD _CUTOFF VOLTAGE _ 
SCHEDULE (milliamperes) (ohms) 4.2V 5.4V 
4 hours/day 18 500 33 28 
(Radio Test) 
% hour/day 
(Calculator 60 150 9 8 
Test) 
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RECHARGEABLE ALKALINE- 
MANGANESE-ZINC BATTERIES 


General Features: ‘’Eveready’’ rechargeable alkaline-manganese dioxide batteries 
use a unique electrochemical system and are maintenance free, hermetically 
sealed, and will operate in any position. These batteries have been designed 
for electronic and electrical applications where low initial cost and a low 
operating cost are of paramount importance. 

““Eveready”’ rechargeable alkaline-manganese dioxide batteries are an out- 
growth of the heavy duty “Eveready” alkaline-manganese dioxide primary 
batteries. Further research and development have made possible an alkaline 
battery that can be recharged. The total number of times the battery can be 
recharged is less than can be obtained with the nickel-cadmium rechargeable 
system, but the initial cost is only a fraction of nickel-cadmium battery cost. 
This provides an inexpensive battery that in some cases also offers lower 
operating cost than can be obtained from nickel-cadmium batteries. 

The individual cells that comprise the rechargeable alkaline-manganese 
dioxide battery use electrodes of zinc and manganese dioxide with an elec- 
trolyte of potassium hydroxide. These are put together in a special inside-out cell 
construction and each individual cell is then hermetically sealed. The voltage 
per cell is 1.5. They are made in two sizes — “’D”, and “‘G”’. Basic character- 
istics of these cells are shown in Table I. A cutaway view of the cell is shown 
in Figure 10. 


CELL 
SIZE VOLTAGE 


5 0.625 ampere 
Table I 


1.25 amperes 
BASIC CHARACTERISTICS OF CELLS IN 


“EVEREADY” RECHARGEABLE ALKALINE-MANGANESE DIOXIDE BATTERIES 
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RATED MAXIMUM 


AVERAGE AMPERE- RECOMMENDED 
OPERATING HOUR DISCHARGE 
VOLTAGE CAPACITY CURRENT 


Can (+) 


~ 
o ey 
” ~ 
cae 
- 


Electrolyte 


¢ 
1 
\ 
‘ 
‘ 


Current Collector 


CUTAWAY OF Cathode 
RECHARGEABLE Separators 
ALKALINE- 

MANGANESE 


Anode Gel 
DIOXIDE CELL 


Seal 


ORO, ww am a ee ee a ee ee 8 Ee 
. 
wae 


Ma 


Spur 


Rivet (—) Metal Bottom 


FIGURE 10 


Finished batteries having voltages of 3 volts and above are constructed by 
connecting the required number of the proper cell size in series and sealing 
them in a metal case. Present types include 4.5 and 7.5 volt batteries using 
“D” size cells and 6, 13.5, and 15 volt batteries composed of “’G”’ size cells. 
Specifications are listed in Table J. 
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“EVEREADY” RECHARGEABLE ALKALINE-MANGANESE 
DIOXIDE BATTERIES 


Physical and Electrical Characteristics 


TABLE J 


“EVEREADY” MAXIMUM DIMENSIONS—INCHES 

BATTERY 

NUMBER DIAMETER | LENGTH ; WIDTH HEIGHT | TERMINALS]! WEIGHT VOLUME 
PP easrea [225i | sanva2 soca meh 

TT genrae | acrziaa | vsrs2 | sooter | ttn, gor, | 20 oxic none 


PHYSICAL CHARACTERISTICS OF 
RECHARGEABLE ALKALINE-MANGANESE DIOXIDE BATTERIES 


| inches | Millimeters | 


[eis +272 Klograms 


“EVEREADY” 
BATTERY 
NUMBERS 


NUMBER 
AND SIZE 


VOLTAGE OF CELLS 


| 39.4 Cubic Inches | 646 Cubic Centimeters _| 


MAXIMUM 
RECOMMENDED 
DISCHARGE 
CURRENT 
(amperes) 


CAPACITY 


ELECTRICAL CHARACTERISTICS OF 
RECHARGEABLE ALKALINE-MANGANESE DIOXIDE BATTERIES 
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PERFORMANCE 


The discharge characteristics of the ‘‘Eveready”’ rechargeable alkaline-manganese 
dioxide battery are quite similar to those exhibited by primary batteries. The 
battery voltage decreases slowly as energy is withdrawn from the battery. The 
shape of this discharge curve changes slightly as the battery is repeatedly dis- 
charged and charged. The total voltage drop for a given energy withdrawal 
increases as the number of discharge and charge cycles increase. Coupled with 
this is the fact that the available energy per cell lessens with each discharge— 
charge cycle even though the open circuit voltage remains quite constant. 
This is shown graphically in Figure 11 below. 


Discharge Cycle 
4 hours through 9.6 ohms 


Charge Cycle 
16 Hours Voltage Limited Taper Current Charging * 


14 


*VOLTAGE LIMIT—17.5 VOLTS 
FILTERED REGULATED POWER SUPPLY 
1% REGULATION WITH 4.0 OHM 
LIMITING RESISTOR 


13 


1.25A 
a 
12 


11 Initial Closed 


Circuit Voltage 


10 
0.95A 


One Hour of Discharge 


CLOSED CIRCUIT VOLTAGE 


Two Hours of Discharge 
Three Hours of Discharge 


Four Hours of Discharge 


10 20 30 40 50 60 
NUMBER OF CYCLES 


FIGURE 11 


CHANGES IN BATTERY PERFORMANCE WITH EVERY FIFTH CYCLE 
561 BATTERY ON 9.6 OHM LOAD FOR 4 HOURS 


When a rechargeable battery of the alkaline-manganese dioxide type is dis- 
charged at the maximum rate for a period of time to remove the rated ampere- 
hour capacity and then recharged for the recommended period of time, the 
complete discharge and charge cycle can be repeated many times before the 
battery voltage will drop below 0.9 volts per cell in any discharge period, 
depending on cell size. Decreasing either the discharge current or the total 
ampere-hour withdrawal, or both, will increase the cycle life of the battery by a 
significant percentage.. Conversely, if the power demands are increased to a 
point where they exceed the rated battery capacity, the cycle life will decrease 
more than in proportion to the increased power demand. 
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During the early part of its cycle life there is a very large power reserve in the 
“Eveready’’ rechargeable alkaline-manganese dioxide battery. In these early 
cycles, the battery terminal voltages may measure 1.0 to 1.2 volts per cell 
after the battery has delivered its rated ampere-hour capacity. If it is discharged 
beyond its rated capacity however, total battery cycle life will be reduced. 
Nevertheless this reserve power can be used in situations where maximum total 
battery life can be sacrificed for immediate power. During the latter part of 
cycle life, there is little or no reserve power and the terminal voltage of the 
battery will fall to between 1.0 and 0.9 volts per cell at end of discharge. 
Figure 11 shows the maximum and minimum discharge voltages that the battery 
will reach on evenly spaced cycles throughout its cycle life. This curve shows 
561 battery performance on a 9.6 ohm load for 4 hours. 

“Eveready” rechargeable alkaline-manganese dioxide batteries have excellent 
charge retention properties. A new battery as received by the consumer is 
fully charged and has the charge retention characteristics of a primary battery. 
These charge retention characteristics also apply during the charge-discharge 
cycling of the battery. The new battery must be discharged to its rated 
capacity before it will be capeble of standing any over-charge. This is important! 
Discharge the battery before charging it! \t should be discharged for a complete 
cycle, the cycle to be described by the manufacturer of the device which the 
battery powers. Again, care should be exercised not to discharge the batteries 
beyond the rated capacity. 


RECHARGING PROCEDURE 


The recommended method for charging alkaline secondary batteries is through 
the use of Voltage Limited-Taper Current charging which is described in detail 
on pages 351-358. This method offers the maximum cycle life and resultant 
lowest battery operating costs. Cycle life can be as much as twice that obtained 
with other methods of charging. While constant current charging can be used 
with resultant loss of cycle life, it is recommended that the Battery Engineering 
Department be consulted before such charging methods are contemplated. 

Batteries should not be charged continuously after the charge current has 
returned 120% of the ampere-hours removed on previous discharge or float 
charged for extended periods. 
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DISCHARGE LIMITATIONS 


An “‘Eveready”’ rechargeable alkaline-manganese dioxide battery must not be 
discharged completely. For best results, the rated capacity of the battery 
should not be exceeded on discharge. During deep discharge a secondary 
electrochemical reaction takes place. This reaction is not reversible and will 
seriously reduce the battery cycle life. To avoid possible complaints of short 
battery service, it is therefore desirable that the device using the battery contain 
some provision against excessive discharge of the battery. 

Where Voltage Limited-Taper Charging is used, the charger will replace the 
energy needed to recharge the battery and a timer or ampere-hour control is 
unnecessary to monitor the charging time. However, as noted on page 339, the 
battery should be removed from the charger after completion of the charge. 
Also, to prevent deep cell discharge, a timer would provide effective control over 
the energy withdrawn from the cell during any cycle. 

With constant current charging, a dc timer or ampere-hour counter to 
control both the discharge and charge cycles is needed. A system of this sort 
would be adjustable to permit removal of the rated ampere-hour capacity from 
the battery and thereby insure maximum battery service life. 


FUSING 


“Eveready”’ battery Nos. 561 and 564 are used in portable TV applications and 
are fused for 8 amperes. The reading of short circuit amperage of these batteries 
should not be attempted. Battery Nos. 560, 563 and 565 are not fused. 


4.5 
“EVEREADY” NO. 563 BATTERY ae 


Type: Rechargeable Alkaline-Manganese Dioxide 
Suggested Current Drain: 625 milliamperes maximum 


| Millimeters | 
p25 
06 | 40 


.20 
16 


Vea 
fecal 
ete | 


$64 
Vg 


ee Cae 
Lie 
Levee! 
1.03 
1.36 
6.97 
716 | 182 


.030 
.047 
V16 .063 
125 
344 


METAL JACKET 


SPECIFICATIONS 
WV Ol CAGE: Va0S cai cin cocci osaciboucwatan se nvceacshectesdanwadeacansecaresseieie-eeieesebaacsts —,+4.5 
Average Service Capacity (to 2.7 volts) ...........ccccesecceseeeees 2.5 ampere-hours 
(Rated at 0.625 ampere) 
TOP OAVANS wxwvisisecsis sier nano ree aowaunansetatoernaaiecoumecccyaavenaannaereesaee easaees Flat Contacts 
AVG Fade: WeIGN Te cite eitesaeecntaaietoaiscaieeasticadioies 15 oz. (425 grams) 
VOLUME iacascsssaadeantaradeca tendesdetoeoras 10.1 cubic inches (166 cubic centimeters) 
ONS eksct est ds on Setcadaacaden cence cciauinasannmucee Three No. 4-450 ( ANSI L90) in series 
JACK Ole. ccitee caters Misttaks Aoceuaees Metal (See cautionary statement on page 4) 


For service information see reverse side of this sheet 


“EVEREADY” NO. 563 


Average Performance Characteristics at 70° F (21.1°C) 


Voltage at end of 4 hour discharge 


Discharge Cycle 
4 hours through 5.76 ohms 
I 


CLOSED CIRCUIT VOLTAGE 


Charge Cycle 
16 hours Voltage Taper Current Charging* 


*VOLTAGE LIMIT — 5.25 VOLTS 
FILTERED REGULATED POWER SUPPLY 1% REG. 
WITH 2.4 OHM LIMITING RESISTOR 


0 10 20 30 40 50 60 
NUMBER OF CYCLES 
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70 


“EVEREADY” NO. 565 BATTERY VOLTS 


Type: Rechargeable Alkaline-Manganese Dioxide 
Suggested Current Drain: 1.25 amperes maximum 


f 
| 
naa . 
* O10 


DIMENSIONED SOCKET 
LAYOUT ~ TOP VIEW 


HOLES FOR | PIN-% DIA. 
AND / PIN -#,° DIA. 


(FRONT ) ANSI No. SOCKET 


METAL JACKET 


WOIAGE TADS: -cccricsc Sante tinse wed tai aae da wienvan nanan en daiuddeaceae GW eatadeeoteeacs —,+6 
Average Service Capacity (to 3.6 volts) oo... ececceeeceeseeeeeees 5 ampere-hours 
(Rated at 1.25 amperes) 
WORMS cs cuseadeied ait cape Masta cversautece seca tada 2 atu thie deedadudenasseatencsevntiaceseihate Socket 
AVELAGe WII 25,10 accu omoauustsaraicoetusaehelotedsns 2 Ibs. 8 oz. (1.13 kilograms) 
NWO MUG see ihe etc acto eens 39.4 cubic inches (646 cubic centimeters) 
COTS esate asian tarsinceesauenuessbaswaniateeeeteee 4 No. 4-464 ( ANSI L100) in series 
WACKOE xccstavancs a atiivoesatevenSoneeees Metal (See cautionary statement on page 4) 


For service information see reverse side of this sheet 


PAGE 


344 


“EVEREADY” NO. 565 


A 


verage Performance Characteristics at 70° F (21.1°C) 


CLOSED CIRCUIT VOLTAGE 


Discharge Cycle 
4 hours through 3.84 ohms 


Change Cycle 
16 hours Voltage Limited Taper Current Charging* 


*VOLTAGE LIMIT: 7VOLTS 
FILITERED REGULATED POWER SUPPLY 1% REGULATION 
WITH 1.6 OHM LIMITING RESISTANCE 


0 10 20 30 40 50 60 70 
NUMBER OF CYCLES 


Discharge: 5 amperes for 1 second 
Discharge: 1.5 amperes for 19 minutes, 59 seconds 
Rest: 10 minutes 


Constant Current Discharge 


Repeat above cycle 5 times/day 


Cutoff: 3.6 volts 
Discharge: 100 minutes/day 
No. 565 will provide 30 days of use on above schedule. 


Charging: Voltage Limited Taper Current Charging 


Voltage Limit: 7 voits 

Filtered Regulated Power Supply 
1% regulation with 

1.6 ohm limiting resistor 

Charge 16 hours 


7.5 
“EVEREADY” NO. 560 BATTERY voire 


Type: Rechargeable Alkaline-Manganese Dioxide 
Suggested Current Drain: 625 milliamperes maximum 


1 ors. 
i : 
APPROX | 
NOM 4 
/ Lae e 
32 a a a“ 
je 


7 


xX F/ 
32 +-oll 
-4N 
i DIMENS/ONED_ SOCKET 
LayouT- Top WEw 


/ PIN - £"DtA. 
/PIN- 2 


063 1.59 
[3.18 
156 

.250 
313 
531 
ae 
1.00 
1.53 
2.66 
7.16 


w 
i 
RO 


om 
Ss 


= 
o 
NS 


SPECIFICATIONS 


WGULAGG? TADS: teniasssete init Sic daalwielnacanala saver ddeas dastystan coca ssasvarraaceenes —,+7.5 


Average Service Capacity (to 4.5 volts) oo... ce seec esse enees 2.5 ampere-hours 
(Rated at 0.625 ampere) 


AON ITM AIS est ceiansiurs deivcaswettuGaasesaseuSuteiaee dale ta socineenitabauach Uoeudeetenieeaens Socket 
Average Weight o........cccccccccecceesssccecsecccececeeseseueeeueuess 1 Ib. 9 oz. (709 grams) 
Volume ...... Cioaaahupieonvane deen nistedanies 29.0 cubic inches (475 cubic centimeters) 
CCl lS ise scecer picekie Dine te dl dain cetera toes Five No. 4-450 ( ANSI L90) in series 
JACK CU sadacarneinaistoteds wastdendetiancts Metal (See cautionary statement on page 4) 

For service information see reverse side of this sheet 


“EVEREADY” NO. 560 


A 


CLOSED CIRCUIT VOLTAGE 
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verage Performance Characteristics at 70°F (21.1°C) 


Discharge Cycle 
4 hours through 9.6 ohms 


| 
Change Cycle 
16 hours Voltage Limited Taper Current Changing* 


* VOLTAGE LIMIT—8.75 VOLTS 
FILTERED REGULATED POWER SUPPLY 1% REG, 
WITH 4.0 OHM LIMITING RESISTOR 


0 10 20 30 40 50 60 
NUMBER OF CYCLES 


70 


13.5 
EVEREADY” NO. 564 BATTERY nae 


Type: Rechargeable Alkaline-Manganese Dioxide 
Suggested Current Drain: 1.25 amperes maximum 


/ 7 ow 
32 Ft 
APPROX. 


005 . 

125 
186 
28 
531 
656 


313 
METAL JACKET 
100 | 254 | 656. 

281 + .005 Nore: FuseD 

5.88 ERB Aupenes 

8.31 


Ciitimeters 


Qim IONED SOCKET 
LAYOUT - Top VIEW 
/ PIn- g& DIA. 
/ PIN - BZ Dia. 
/ PIN - 3" OA. (P07) 


BATTERY WEIGHT - 53 L&s. 


WOltAGe Wha OS sctssss Sew intecccnicdatawtes ec sectatawelanted scdieaesdetieiicetadelumertocaas —,+ 13.5 
Average Service Capacity (to 8.1 Volts) ........cc ce ceeeeeeeeeeeeecees 5 ampere-hours 
(Rated at 1.25 amperes) 
TEGIINAVING Se sassassectinas sates vad aioe ate needa te Tacsacananeedstacunsg nee anuareeiataet ease Socket 
Average Weight ...........ccccccccecceseeseeseecscuseceeeueeas 5 Ibs. 8 oz. (2.5 kilograms) 
V OUI ert seies eivcnacacnsburhestecats 137 cubic inches (2245 cubic centimeters) 
ELIS oeve hvecannetsuceeatanvendatanaucdimetetuns Nine No. 4-464 ( ANSI L100) in series 
NEC OE or poacaccmsn teeianeatecantinas Metal (See cautionary statement on page 4) 


For service information see reverse side of this sheet 


Average Performance Characteristics at 70° F (21.1°C) 


CLOSED CIRCUIT VOLTAGE 
o 


* VOLTAGE LIMIT — 15.75 VOLTS 
1 FILTERED REGULATED POWER SUPPLY 1% REG. 
WITH 3.6 OHM LIMITING RESISTOR 


0 10 20 30 40 50 60 70 
NUMBER OF CYCLES 
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15 
“EVEREADY” NO. 561 BATTERY VOLTS 


Type: Rechargeable Alkaline-Manganese Dioxide 
Suggested Current Drain: 1.25 amperes maximum 


METAL JACKET 


4 
656 
t.005 NoTE: FUSED 


FOR 8 AMPERES 


DIMENSIONED SOCKET 
LayouT- Joe View 
1 PIN- Z'OIA. 

s Cy iT] 
1 PIN es DIA. 


(ANSI No. XXI SOCKET) 
WOITAGE TADS: SccacsasdiesalsiceceasascouadSabanabpaueail dekh atoan pauausdacaccetessiorenueae —,+15 
Average Service Capacity (to 9 volts) .............ceccecsseseceeeeenen 5 ampere-hours 

(Rated at 1.25 amperes) 
WCRI AIS erect cin iad eta tehetctentabice cde hauuinls oudebidecen Metin sassvanuspcoitduseaes Socket 
PVEL AGE WEIGAL. caotiastcacecussuiecatnastieetasscninadeatnunocennnen 6 Ibs. (2.72 kilograms) 
NM OLUNIG:isidiedivesdasmsdavreon ents: 137 cubic inches (2245 cubic centimeters) 
ON Series ace ulcs enue wrsies leas uaeoeeaaaey Ten No. 4-464 ( ANSI L100) in series 
SACK CL crasicusiicceearlwnsactitawtewnds Metal (See cautionary statement on page 4) 


For service information see reverse side of this sheet 


“EVEREADY” NO. 561 


Average Performance Characteristics at 70° F (21.1°C) 


Discharge Cycle 


4 hours through 9.6 ohms 


Charge Cycle 


CLOSED CIRCUIT VOLTAGE 


* VOLTAGE LIMIT — 17.5 VOLTS 
FILTERED REGULATED POWER SUPPLY 1% REG. 
WITH 4.0 OHM LIMITING RESISTANCE 


0 10 20 30 40 50 60 70 
NUMBER OF CYCLES 
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CHARGING SEALED ALKALINE-MANGANESE DIOXIDE 
RECHARGEABLE BATTERIES 


Charging Methods 


The recommended method for charging the Alkaline-MnOb> rechargeable battery 
is the Voltage Limited-Taper Current system. The batteries are tolerant to 
various charge current characteristics such as constant current or taper current, 
with some loss in cycle life. However the more common circuits, constant 
voltage, constant current and taper current, are not recommended without 


modifications. In addition these circuits require some degree of attention by 


user in terminating charge or proportioning charge-discharge times to prevent 
excessive overcharge and loss of battery service. Fundamentally the battery 
should be charged proportionate to discharge, the charge current returning 
about 100 to 120% of the ampere-hours removed on previous discharge. It is 
suggested that the Battery Engineering Department be consulted if use of a 
simple uncontrolled charge circuit is anticipated. 


The Alkaline-Manganese Dioxide rechargeable batteries have excellent charge 
retention characteristics. A new battery is shipped fully charged and has the 
charge retention characteristics of a primary battery. The battery should always 
be discharged before charging. THE BATTERY MUST NEVER BE CHARGED 
PRIOR TO FIRST DISCHARGE. 


During the early part of the cycle life there is a very large power reserve in an 
“‘Eveready” rechargeable alkaline battery. This usually amounts to between 
100% and 200% of the rated ampere-hour capacity of the battery. During 
these early cycles, the battery terminal voltage may measure 1.0 to 1.2 volts 
per cell after the battery has delivered its rated ampere-hour capacity. If it is 
discharged beyond its rated capacity total battery life will be reduced. However, 
this reserve power can be used in situations where immediate power is more 
important than maximum battery cycle life. 


After a number of cycles the power reserve is decreased, the terminal voltage 
of the battery will fall to between 0.9 and 1.0 volt per cell after discharging to 
rated capacity. 
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The Alkaline-Manganese rechargeable battery must never be discharged com- 
pletely. During deep discharge a secondary electrochemical reaction takes place. 
This reaction is not reversible and will seriously reduce the battery cycle life. 
To avoid possible customer complaints of short battery service, it is desirable 
that the instrument using the battery contain some provision to prevent discharge 
beyond rated capacity. Conversely, cycle life can be increased more than 
proportionately when less than rated capacity is used during each cycle. 

The ampere-hours returned on charge may vary with history, number of 
cycles and charging method. Extended periods of overcharge may reduce cycle 
life and should be avoided. The Alkaline-MnO> battery exhibits an appreciable 
voltage rise during charge. The charge voltage source should be “‘limited’’ to 
prevent irreversible chemical reactions occuring asaresult of high charge 
potentials. 

When an alkaline rechargeable battery is discharged to rated capacity at the 
maximum recommended discharge current and then recharged in the recom- 
mended manner, the complete discharge and charge cycle can be repeated 
approximately 32 times before the battery will fall below 0.9 volts per cell 
in any 4 hour discharge period. 


Voltage Limited—Taper Current Charging 


An inexpensive voltage regulator added to the basic constant current type 
transformer-rectifier circuit having a current limiting resistor between the 
battery and the regulated output voltage removes the burden of adjusting 
charge time to discharge time and provides automatic current control. This 
charge method is called Voltage Limited-Taper Current charging or VLTC. 
Though the regulator circuit is somewhat more expensive than other common 
circuits the initial cost is more than offset by 50% to 100% greater cycle life. 

The basic characteristics of sealed alkaline-manganese dioxide rechargeable 
cells when using Voltage Limited-Taper Current charging are given in Table K. 


TABLE K 


Maximum 
Average Initial 
Operating Charging Current Source 
Cell Voltage At Current At *Limiting Voltage 
Size Max. Current 1.3V / Cell Resistance Limit 
D 1.0—1.2 0.6 ampere 0.8 ohms/cell 1.70-1.75 volts/cell 
G 1.0—1.2 1.12 0.4 ohms/cell 1.70-1.75 volts/cell 


The Voltage Limited-Taper Current charger circuit design is quite straight- 
forward. The design of transformer-rectifier power supplies is discussed in 
detail in the section titled ‘“Nickel-Cadmium Battery Chargers’’. The basic 
power supply design for VLTC charging of the alkaline-MnO, battery utilizes 
the same principles. In addition, a regulator providing voltage regulation of 
2 or 3 per cent at low current values is adequate. Poorer regulation when 
the battery is first placed on charge and the voltage is low is often satisfactory. 
The regulator output voltage is adjusted to the battery end of charge voltage. 
Correct battery voltage is determined by number of cells and cell voltages 
given in Table K. 

The current limiting resistance” should limit the initial current to the 4—6 
hour rate at start of charge when battery voltage is low. Typical starting voltage 
after withdrawal of rated capacity is 1.30 to 1.35 volts/cell. The maximum 
recommended initial charge current at these voltages are also shown in Table K. 


The advantages of this method of charging are readily apparent: 

a) High charge currents flow during the early portion of the charge period. 
when the battery is best suited for accepting charge and tapers to very low 
currents near the end of charge resulting in less critical control of the 
time on charge. 

b) Currents at end of charge due to battery voltage increase are small enough 
to minimize cell heating and internal gassing which can be detrimental 
to battery life. 

c) The necessity of the user calculating the length of charge time dependent 
upon the discharge time and rate is avoided. In this method of charging, 
the battery tends to accept only the amount of energy needed to bring 
the battery back to approximate rated capacity. 


*The total current limiting resistance consists of the series resistance plus inherent resistance 
of regulator circuit which may vary with design and component selection. 
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d) Permits the charging of paritally discharged batteries, and prevents 
serious damage, within the recommended charge period, if batteries are 
inadvertently placed on charge prior to discharge. Batteries should be 
removed from the charger after charging, however, and should not be 
left on float charge. 

The minimum voltage that a cell will reach at the end of the recommended 


discharge capacity is shown in Figure 12. This voltage is measured while the 
discharge current is flowing. 


CLOSED CIRCUIT VOLTAGE 


18 
17 
END OF CHARGE VOLTAGE 
16 Discharge Cycle 
4 hours through 9.6 ohms 
Charge Cycle 
15 : 16 hours ‘’Voltage Limited-Taper Current Charging*”’ 
14 *VOLTAGE LIMIT — 17.5 VOLTS 
FILTERED REGULATED POWER SUPPLY 
1% REGULATION WITH 4.0 OHM 
LIMITING RESISTOR 
13 
12 
11 
Initial Closed 
Circuit Voltage 
10 
0.95A 
One hour of discharge 
9 Two hours of discharge 
Three hours of discharge 
8 Four hours of discharge 


10 20 30 40 50 60 


NUMBER OF CYCLES 


FIGURE 12 — TYPICAL VOLTAGE PERFORMANCE #£561 BATTERY 


The curves of Figure 12 represent cell behavior at maximum discharge 
current rating to rated capacity and minimum of 16 hours recharge time using 
a VLTC charge circuit. The initial closed circuit voltage and end of discharge 
voltage curves give the ‘‘working’’ voltage range of the cell at various discharge 
levels. 

To prevent damage to cell on charge cycle the charging potential should be 
limited to about 1.7 volts per cell with a maximum permissible of 1.75 volts/ 
cell. The voltage rise on the charge and end of charge voltage value is dependent 
on charge current character. As shown in Figure 12, the end of charge voltage 
will decrease slightly as cycle life progresses as the result of gradual change in 
the reversibilty of the system. 

Since the current tapers as the result of battery voltage increase or is 
“voltage responsive’, the end of charge current will increase as cycling prog- 
resses. The current will equilibrate at some specific value but will never reach 
zero or shutoff since the voltage decreases as current is reduced as the result of 
internal resistance and chemical reaction. 

The battery voltage after charge will gradually decrease to the value of 1.5 
volts/cell when the charger is disconnected and the battery remains on open 
circuit. When changing from charge to discharge cycle with no time delay 
between, the battery voltage decay rate will vary with discharge current. At 
rates near 1 ampere the battery voltage will fall to indicated initial closed circuit 
values within 5 minutes. 


Design of Voltage Limited Taper Current Chargers 


A charge time of 16 hours is recommended for a complete VLTC charge. 
‘Where the application permits longer charge periods may be advantageous. 
Table K lists the design criteria normally used in designing VLTC chargers for 
sealed alkaline-manganese dioxide rechargeable batteries based on a 16 hour 
charge period. (These values assume a linear current taper characteristic com- 
parable to that of Figure 13(B). 

The detailed design considerations are often best illustrated by examples. 


Example 
Assume that an ‘‘Eveready’” No. 561 battery (10 ‘’G”’ size cells in series) is 
being used to its rated 5 ampere hour capacity and that a charger capable of 
recharging the battery in a 16 hour period is desired. 
1) Determine the required voltage output of the regulated voltage source: 
1.75V/cell x 10 cells = 17.5 volts. (Table K). 
2) Also from Table K, the maximum current should be limited to about 
1.12A at 1.3V/cell. The limiting resistance is 0.4 ohm/cell times 10 cells 
= 4.0 ohms.* 


*Current Limiting Resistance represents the series resistor and the internal resistance of the 
regulated supply, the fixed resistance value may vary. 
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3) The wattage rating of the resistor is calculated from the equation 
Watts = I?R, Thus, (1.12)? x 4.0 = 5 watts. A 7 or 8 watt resistor may 
be used in this application, providing a safety factor. 

4) Because of the numerous methods and circuits possible for obtaining a 
regulated voltage source, its design is not discussed here. Circuits can be 
found in electronics handbooks and application notes of many electronic 
component manufacturers. 

A circuit which meets the requirements of this example is shown in Figure 
13 (A). A tapered charging current is supplied to the battery through the series 
current limiting resistor R, as battery voltage increases with charge. The perfor- 
mance of the circuit of Figure 13(A) may vary with the components used. 
Often the replacement transistors, for example the SK3009 replacement for 
2N1304, may require reduction in value of R3 for proper circuit operation. 

To determine the value of the series limiting resistor (Ra) and for initial 
circuit adjustment, place a voltmeter, 10,000 ohms or greater/volt, across R3 
(no battery connected) and adjust R3 to obtain indicated source voltage limit, 
Table K, page 353. Connect voltage source equivalent to 1.3 volts/cell for 
battery to be charged and select Ry to limit charge current to recommended 
values shown in Table K. 

The battery should be disconnected from the charger when the charge 
circuit is not energized to prevent discharge through resistance R_. 

The suggested linear taper current for the ##561 battery and actual current 
character obtained with the circuit of Figure 13 (A) are shown in Figure 13 (B). 
The current character can be tailored by selection of components. Curves 
shown were obtained with use of component values shown in Figure 13 (A). 

The permissible deviation of charge current from the indicated suggested 
linear taper varies somewhat with application and usage pattern. Where applica- 
tion requires repetitive discharge to rated capacity the charge current values 
should fall within shaded area of Figure 14 (A) with charge time adjustment 
for circuit tolerance should operation fall in “‘minimum” area relative to 
linear character. 

Figure 14(B) shows the battery voltage and charge current for a typical 
16 hour charge period at about mid-cycle life of the 561 battery. The area 
under the charge current curve is the amount of charge in ampere hours. In 
this example it is approximately 6 ampere hours. 

In some applications where extended cycle life and improved battery perfor- 
mances are desired, only a portion of the rated battery capacity is used. In 
these cases the regulated voltage source can be designed for a somewhat lower 
value or the current limiting resistance can be greater to decrease the rate of 
charge returned to the battery in a given charge period. A voltage limit between 
1.6 and 1.7 volts per cell is recommended with current limiting resistance 
values between one and two times the recommended design values of Table H. 


NOTE: For further details on charging theory and experimental type circuits 
refer to pages 801-816. 


120Vac 


T, STANCOR RT 201 (INPUT ac TO TERMINALS 1 AND 7; CONNECT 
TERMINALS 3 AND 6) (SECONDARY CONNECTIONS TO BRIDGE— 
8 AND 11; CONNECT TERMINALS 9 AND 10) 

D, 2A50SOLITRON DEVICES, INC. (OR EQUIVALENT) 

C, 500 MICROFARADS 50V dc. 

Z, %M12 2 (MOTOROLA) IN 963B TI OR INT. REC. 

Q, 2N1304 RCA, Tl OR EQUIVALENT 

Q, 2N1557 MOTOROLA, 2N514 TI 

R; 4700OHM % WATT 

R2 390O0HM % WATT 

R3z 1,000 OHMS 1 WATT 

Ra 4OHMS 10 WATT 


FIGURE 13(A) 
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NOTE: ‘Eveready’ nickel-cadmium cell numbers are determined as follows: 


PREFIX (First letter) 


Prefix Indicates 
B Button cell (standard rate) 
C Cylindrical cell 
OB Oval button cell (standard rate) 


PREFIX (Second letter) 


When a second letter is used: 


H Indicates high discharge rate cell 
F Indicates fast charge, high discharge rate cell 
NUMERALS 


Numerals after the prefix letters indicate: 
Milliampere-hour capacity: Up through 999 mAh 
Ampere-hour capacity: 1 Ah and up 


SUFFIX 


Suffix Indicates 


T Solder tab terminals 


For example: 
BHSOOT (cell number) 


Solder tabs 
Milliampere-hour capacity 
High rate 

Button 
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NICKEL-CADMIUM BATTERIES 


The nickel-cadmium battery is a remarkable device. More than fifty years of 
successful use has proved this point. Nickel-cadmium batteries may be recharged 
many times and have a relatively constant potential during discharge. They will 
Stand more abuse than any other cell, have good low temperature performance 
characteristics, and are more than competitive with other systems in terms of 
cost per hour of use. They are true storage batteries using one of the very best 
electrochemical systems. 


“‘Eveready’’ Sealed Nickel-Cadmium Cells 


The nickel-cadmium cell has been used in Europe for many years in its original 
form, as a vented or unsealed cell. Technological advances have made possible 
the extension of the nickel-cadmium system to small hermetically sealed 
batteries—rechargeable batteries that are free of the usual routine maintenance, 
such as the addition of water. These developments have brought the economic 
advantages of rechargeability to small batteries. 

““Eveready”’’ sealed nickel-cadmium cells can be recharged many times to 
give long useful life, and are not adversely affected by standing many months, 
either charged or discharged. 

These high quality batteries use expensive active raw materials and a com- 
plicated construction. When used within their recommended ratings, in 
applications where the use of rechargeable cells is justified, ““Eveready”’ 
nickel-cadmium cells will provide economical, trouble-free service. New portable 
devices requiring more energy than is economically available from ordinary 
primary batteries are now practical with this complete line’ of recharge- 
able batteries. 
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TRANSCEIVERS 
CALCULATORS 

HEDGE CLIPPERS 

GRASS SHEARS 

ELECTRIC TOOTHBRUSH 
ELECTRIC KNIFE 
ELECTRONIC PHOTOFLASH 


Applications DICTATING MACHINES 
“Eveready” sealed nickel- ELECTRIC SHAVERS 
cadmium batteries are TAPE ECORDEHS 
deall ‘ted ; INSTRUMENTS 
ideally suited for use in I MARE CVS TERNS 
many types of battery- TRANSMITTERS 
operated equipment. RECEIVERS 

Some of the many appli- MOVIE CAMERAS 


EMERGENCY LIGHTING 

HEARING AIDS 

AMPLIFIERS 

TELEMETERING 

TOOLS AND APPLIANCES 
GASOLINE ENGINE STARTING 
CASSETTE PLAYERS & RECORDERS 
TOYS 


cations are listed here: 


Operation of the 
Sealed Nickel-Cadmium Battery 


Any secondary cell is a combination of active materials which can be 
electrolytically oxidized and reduced repeatedly. The oxidation of the 
negative electrode occurring simultaneously with the reduction of the 
positive generates electric power. In a rechargeable battery both elec- 
trode reactions are reversible and the input of current in the proper 
direction from an outside source will drive the primary or discharge reaction 
backwards and in effect recharge the electrodes. 

In the uncharged condition the positive electrode of a nickel-cadmium 
cell is nickelous hydroxide, the negative cadmium hydroxide. In the charged 
condition the positive electrode is nickelic hydroxide, the negative metallic 
cadmium. The electrolyte is potassium hydroxide. The average operating 
voltage of the cell under normal discharge conditions is about 1.2 volts. 
The over-all chemical reaction of the nickel-cadmium system can be con- 
sidered as: | 

(Charged) KOH (Discharged) 


Cd+2NiOOH+2H,O = Cd (OH), + 2Ni (OH), 


During the latter part of a recommended charge cycle and during over- 
charge, nickel-cadmium batteries generate gas. Oxygen is generated at the 
positive (nickel) electrode after it becomes fully charged and hydrogen is 
formed at the negative (cadmium) electrode when it reaches full charge. 
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These gases must be vented from the conventional nickel-cadmium 
system. In order for the system to be overchargeable whilesealed, the 
evolution of hydrogen must be prevented and provision made for the reaction 
of oxygen within the cell container. These things are accomplished by 
the following: 

1. The battery is constructed with excess capacity in the cadmium 

electrode. 

2. Starting with both electrodes fully discharged, charging the battery 
causes the positive electrode to reach full charge first and it starts 
oxygen generation. Since the negative (cadmium) electrode has not 
reached full charge hydrogen will not be generated. 

3. The cell is designed so that the oxygen formed in the positive can 
reach the metallic cadmium surface of the negative electrode which it 
oxidizes directly. 

4. Thus, in overcharge, the cadmium electrode is oxidized at a rate just 
sufficient to offset input energy, keeping the cell in equalibrium indefi- 
nitely. At this point of equilibrium the positive electrode is fully charged 
and the negative is somewhat less than fully charged. 


Polarity Reversal: 


When cells are connected in series and discharged completely, small cell 
capacity differences will cause one cell to reach complete discharge sooner 
than the remainder. The cell which reaches full discharge first will be driven 
into reverse by the others. When this happens in an ordinary nickel-cadmium 
sealed cell, oxygen will be evolved at the cadmium electrode and hydrogen 
at the nickel electrode. Gas pressure will increase as long as current is driven 
through the cell and eventually it will either vent or burst. This condition ts 
prevented in some sealed nickel-cadmium cells by special construction features. 
These include the use of a reducible material in the positive in addition to the 
nickel hydroxide, to suppress hydrogen evolution when the positive expires. 
If cadmium oxide is used it is possible to prevent hydrogen formation and to 
react the oxygen formed at the negative by the same basic process used to 
regulate pressure during overcharge. 


A cell is considered electrochemically protected against reversal of polarity 
if, after discharge at the 10 hour rate down to 1.1 volts, it may receive an 
additional 5 hour discharge with the same current without being damaged or 
otherwise affected. This protection applies to all ‘‘Eveready’’ button nickel- 
cadmium cells except No. B20. ‘‘Eveready”’ cylindrical cells are protected 
against cell rupture, caused by gassing generated during polarity reversal, by a 
pressure relief vent. A discussion regarding venting mechanisms is on page 383. 


“Eveready Sealed Nickel-Cadmium Rechargeable Batteries _ 


“Eveready”’ nickel-cadmium cells are available in two basic configurations— 
button and cylindrical. The range capacities for each type is as follows: 


BUTTON: 20 mAh — 1 Ah 
CYLINDRICAL: 150 mAh — 4 Ah 


Electrical and physical characteristics of button and cylindrical nickel-cadmium 
cells and batteries that comprise the basic ‘‘Eveready” line are listed in 
Tables Land M All of these cells may, of course, be assembled in series to make 
up batteries of various voltages. Tables L and M show the electrical and physical 
characteristics of 159 cells and batteries. The items are arranged in ascending 
voltage categories varing from 1.2 to 14.4 volts. Within any voltage category, 
batteries are arranged in ascending order of capacity. 
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TABLE L 
NICKEL-CADMIUM CELL AND BATTERY 
ELECTRICAL CHARACTERISTICS 


“‘Eveready”’ 


or Current Cutoff } Cutoff 


“Hercules” Voltage} Voltage 
Battery Charging |(1 Hourj(10 Hour 
Numbers | Voltage Voltage Rate) 
B20 2 1.1 
B20T wa A 
BSO 1.2 1.1 
B50T 2 1.1 
OB90 2 1.1 
OBSOT 2 1.1 
B150 2 150mAh 1.1 
B150T 2 150mAh 1.1 
CF150 2 150mAh 
CF150T a 150mAh 
CH150 2 150mAh 1.35-1.45 
CH150T 1.2 150mAh 1.35-1.45 
HS4133 1.2 150mAh 1.35-1.45 
B225 225mAh 1.1 
B225T 225mAh 1.1 
BH225 225mAh 1.1 
BH225T 225mAh 1.1 
CF225 
CF225T 
CH225 
CH225T 1.35-1.45 
CF450 1.5-1.6 
CF450T 1.5-1.6 
CH450 1.35-1.45 
CH450T 1.35-1.45 
BH500 500mAh 1.35-1.45 1.1 
BHS500T 500mAh 1.35-1.45 1.1 
CF500 500mAh 1.5-1.6 
CF500T 500mAh 1.5-1.6 
CH500 500mAh 1.35-1.45 
CH500T 500mAh 1.35-1.45 
BH1 1.35-1.45 1.1 
BH1T 1.35-1.45 1.1 
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TABLE M 
NICKEL-CADMIUM CELL AND BATTERY 
PHYSICAL CHARACTERISTICS 


“Eveready” 
or 
“Hercules” 
Battery 
Numbers 


B20 Button Cell-Flat Contacts 
B20T Button Cell- Two 

Solder Tabs 
B50 Button Cell-Flat Contacts 
B50T Button Cell-Two 

Solder Tabs 
OB90 Oval Button Cell- 


Flat Contacts 
OB90T Oval Button Cell- 
Two Solder Tabs 
B150 Button Cell-Flat Contacts 
B150T Button Cell-Two 
Solder Tabs 
CF150 Cylindrical-High Rate, 
Fast Charge-Flat Contacts 
CF150T Cylindrical-High Rate 
Fast Charge-Two Solder Tabs 
CH150 Cylindircal- High Rate- 
Flat Contacts 
CH150T Cylindrical-High Rate— 
Two Solder Tabs 
HS4133 Cylindrical-High Rate- 
One Flat Contact-One 
Conical Projection 
B225 Button Cell-Flat Contacts 
B225T Button Cell-Two Solder Tabs 
BH225 Button Cell (Double 
Plate-High Rate) 
Flat Contacts 
BH225T | Button Cell (Double 
Plate-High Rate) 
Two Solder Tabs 
CF225 Cylindrical-High Rate 
Fast Charge-Flat Contacts 
CF225T Cylindrical-High Rate-Fast 
Charge-Two Solder Tabs 
CH225 Cylindrical-High Rate- 
Flat Contacts 
CH225T Cylindrical-High Rate- 
Two Solder Tabs 
CF450 Cylindrical-High Rate- 
Fast Charge-Flat Contacts 
CF450T Cylindrical-High Rate- 
Fast Charge-Two Solder Tabs 
CH450 Cylindrical-High Rate- 
Flat Contacts 
CH450T Cylindrical-High Rate- 
Two Solder Tabs 
BH500 Button Cell (Double Plate- 
High Rate) Flat Contacts 
BHS500T | Button Cell (Double Plate- 
High Rate) With Two 
Solder Tabs 
CF500 Cylindrical-High Rate- 
Fast Charge-Flat Contacts 
CF500T Cylindrical-High Rate- 
Fast Charge-Two 
Solder Tabs 
CH500 Cylindrical-High Rate- 
“AA” Size Cell-Flat Contacts 
CH500T Cylindrical-High Rate- 
“AA” Size Cell- Two 


Solder Tabs 
BH1 Button Cell (Double Plate- 
High Rate) Flat Contacts 
BH1T Button Cell (Double Plate- 


High Rate) With Two 
Solder Tabs 
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or 


“Hercules” 


Battery 


Numbers 


CF1 
CF1T 
CH1 
CH1T 
CF1.2 
CF1.2T 


CH1.2 
CH1.2T 


CH1.2/C 


CH1.2/D 


CH1.5 


CH1.5T 


CH1.8 
CH1.8T 


CH2.2 


CH2.2T 


CF4 


CF4T 


CH4 


CH4T 


2/B150 
2/B150T 
2/B225 
2/B225T 


2/BH225 


2/BH225T 


2/BH500 
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“‘Eveready”’ 


TABLE L (cont.) 
NICKEL-CADMIUM CELL AND BATTERY 


ELECTRICAL CHARACTERISTICS 


Charge Charge 


Current Current For 4 For 14 Cutoff 
Capacity | Discharge | Capacity | Discharge} Hours At |Hours At Voltage} Voltage 
(1 Hour (10 Hour (See (Do Not | Charging |(1 Hour|(10 Hour 
Voltage Rate) Rate) Footnote)}| Exceed)| Voltage 


1.2 VOLTS (cont.) 


1.5-1.6 

1.5-1.6 

1.35-1.45 
.35-1.45 
.5-1.6 
.5-1.6 


.35-1.45 
.35-1.45 


.35-1.45 


.35-1.45 


.35-1.45 
.35-1.45 


.35-1.45 1.1 


.35-1.45 1.1 


.35-1.45 1.1 


1.35-1.45 1.1 


1.5-1.6 


1.5-1.6 


1.35-1.45 
1.35-1.45 


2.4 VOLTS 


150mAh 


2.2 
150mAh 2.2 
225mAh 2.2 
225mAh 2.2 
225mAh 2.2 
225mAh 2.2 


500mAh 2:2 


TABLE M (cont.) 
NICKEL-CADMIUM CELL AND BATTERY 
PHYSICAL CHARACTERISTICS 


Maximum Dimensions 


“‘Eveready”’ 
or 
“Hercules” 
Battery 
Numbers 


CF1 Cylindrical Cell-High Rate- ; ; 51 
Fast Charge-Flat Contacts 

CF1T Cylindrical Cell- High Rate- : : 51 
Fast Charge-Two Solder Tabs 

CH1 Cylindrical-High Rate- . ; 51 
Flat Contacts 

CH1T Cylindrical-High Rate- , : 51 
Two Solder Tabs 

CF1.2 Cylindrical-High Rate- ; é ; 53.9 
Fast Charge-Flat Contacts 

CF1.2T Cylindrical-High Rate- : : : 53.9 
Fast Charge-Two 
Solder Tabs 

CH1.2 Cylindrical-High Rate- : ; ; 53.9 
“Sub C” Size-Flat Contacts 

CH1.2T Cylindrical-High Rate- s : : 53.9 


“Sub C”’ Size-Two 
Solder Tabs 

CH1.2/C | Cylindrical-High Rate- - : 55.2 
“Sub C’’ Cell In “C’’ Size 
Container-Flat Contacts 

CH1.2/D | Cylindrical—High Rate- ‘ ; ; 62.5 
“Sub C’’ Cell in “D” Size 
Container-Flat Contacts 

CH1.5 Cylindrical-High Rate- : 55 
“Sub C"’ Size-Flat Contacts 

CH1.5T Cylindrical-High Rate- ; 55 
“Sub C’’ Size-Two 
Solder Tabs 

CH1.8 Cylindrical-High Rate- : 65.2 
“C” Size-Flat Contacts 

CH1.8T Cylindrical-High Rate- : 65.2 
“C" Size-Two Solder Tabs 

CH2.2 Cylindrical-High Rate- ; 90.7 
“Short D’’ Size-Flat 
Contacts 

CH2.2T Cylindrical-High Rate- , . ; 90.7 
“Short D" Size-Two 
Solder Tabs 

CF4 Cylindrical-High Rate- : : : 153 
Fast Charge-’’D’’ Size- 
Fiat Contacts 

CF4T Cytindrical-High Rate- : ‘ ; 153 
Fast Charge-"’D"’ Size- 
Two Solder Tabs 


CH4 Cylindrical-High Rate- : 153 
“D" Size-Flat Contacts 
CH4T Cylindrical-High Rate- : 153 


“D'’Size-Two Solder Tabs 


2/B150 Two Button Cells in series- : 25.5 
Flat Contacts 

2/B150T Two Button Cells in series- : 25.5 
Two Solder Tabs 

2/B225 Two Button Cells in series- 28.4 
Fiat Contacts 

2/B225T Two Button Cells in series- 28.4 
Two Solder Tabs 

2/BH225 | Two High Rate Button Cells 28.4 
in series-Flat Contacts 

2/BH225T 1 Two High Rate Button Cells 28.4 
in series- Two Solder Tabs 

2/BH500_=—| Two High Rate Button Cells : : 62.4 


in Series-Flat Contacts 
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or 


“Hercules” 


Battery 
Numbers 


2/BH500T 
2/BH1 


2/BH1T 


3/B150 
3/B150T 
3/B225 
3/B225T 
3/BH225 
3/BH225T 
3/BH500 
3/BHS500T 
3/BH1 
3/BH1T 


4/B150 
4/B1S0T 
4/B225 
4/B225T 
4/BH225 
4/BH225T 
4/BH500 
4/BH500T 
4/BH1 
4/BH1T 


5/B150 
5/B150T 
5/B225 
5/B225T 
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’ 


‘Eveready’ 


TABLE L (cont.) 
NICKEL-CADMIUM CELL AND BATTERY 
ELECTRICAL CHARACTERISTICS 


Charging 
Voltage 


Voltage 


3.6 VOLTS 
150mAh | 15mA 4.05-4.5 
150mAh 15mA 4.05-4.5 
225mAh 22mA 4.05-4.5 
225mAh 22mA 4.05-4.5 
225mAh 22mA 4.05-4.35 
225mAh 22mA 4.05-4.35 
500mAh 50mA 4.05-4.35 
500mAh ‘50mA 4.05-4.35 
1Ah 100mA 4.05-4.35 
1Ah 100mA 4.05-4.35 
4.8 VOLTS 


150mAh 
150mAh 
225mAh 
225mAh 
225mAh 
225mAh 
500mAh 


500mAh 


1Ah 


1Ah 


6 VOLTS 


150mAh 
150mAh 
225mAh 


225mAh 


2.2 


3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 


4.4 
4.4 
4.4 
4.4 
4.4 
4.4 
4.4 
4.4 
4.4 
4.4 


5.5 
5.5 
5.5 


TABLE M (cont.) 
NICKEL-CADMIUM CELL AND BATTERY 
PHYSICAL CHARACTERISTICS 


“Eveready” Maximum Dimensions 
or 


tbe snes meter inher tara Inches fetes 
Numbers 
2.4 VOLTS (cont.) 


2/BH500T | Two High Rate Button Cells 
in Series-Two Solder Tabs 

2/BH1 Two High Rate Button Cells 
in Series-Flat Contacts 

2/BH1T Two High Rate Button Cells 
in Series-Two Solder Tabs 


3/B150 Three Button Cells in Series- 
Flat Contacts 

3/B150T Three Button Cells In Series- 
Two Solder Tabs 

3/B225 Three Button Cells in Series- 
Flat Contacts 

3/B225T Three Button Cells in Series- 
Two Solder Tabs 

3/BH225_ |Three High Rate Button Cells 
in Series-Flat Contacts 

3/BH225T | Three High Rate Button Cells 
in Series-Two Solder Tabs 

3/BH500_ ‘| Three High Rate Button Cells 
in Series-Flat Contacts 

3/BH500T | Three High Rate Button Cells 
in Series-Two Solder Tabs 

3/BH1 Three High Rate Button Cells 
in Series-Flat Contacts 

3/BH1T Three High Rate Button Cells 


in Series-Two Solder Tabs 


4/B150 Four Button Cells in Series- 
Flat Contacts 

4/B150T Four Button Cells in Series- 
Two Solder Tabs 

4/B225 Four Button Cells in Series- 
Flat Contacts 

4/B225T Four Button Cells in Series- 

Two Solder Tabs 

4/BH225 Four High Rate Button Cells 
in Series-Flat Contacts 

4/BH225T | Four High Rate Button Cells 
in Series- Two Solder Tabs 

4/BH500 Four High Rate Button Cells 
in Series-Flat Contacts 

4/BH500T | Four High Rate Button Cells 
in Series-Two Solder Tabs 

4/BH1 Four High Rate Button Cells 
in Series-Flat Contacts 

4/BH1T Four High Rate Button Cells 
in Series- Two Solder Tabs 


5/B150 Five Button Cells in Series- 
Flat Contacts 

5/B150T Five Button Cells in Series- 
Two Solder Tabs 

5/B225 Five Button Cells in Series- 
Flat Contacts 

5/B225T Five Button Cells in Series- 
Two Solder Tabs 
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““Eveready”’ 
or 


Current 


“Hercules” 
Battery (1 Hour 
Numbers | Voltage Rate) 


5/BH225 
5/BH225T 
5/BH500 
5/BH500T 
500mAh 


HS4172 500mA 


N67 
5/BH1 
5/BH1T 


N91 


N70 


6/B150 
6/B150T 
6/B225 
6/B225T 
6/BH225 
6/BH225T 
6/BH500 
6/BH500T 
6/BH1 
6/BH1T 


N88 
7/B150 
7/B150T 
7/B225 
7/B225T 
7/BH225 
7/BH225T 
7/BH500 
7/BHS500T 
7/BH1 


7/BH1T 


PAGE 


372 


TABLE L (cont.) 
NICKEL-CADMIUM CELL AND BATTERY 
ELECTRICAL CHARACTERISTICS 


Charge 

Current For 4 

(10 Hour 
Rate) 


(See 
Footnote) 


6 VOLTS (cont.) 


225mAh 
225mAh 
500mAh 
500mAh 


900mAh 
1Ah 


1Ah 


7.2 VOLTS 


150mAh 
150mAh 
225mAh 
225mAh 
225mAh 
225mAh 
500mAh 
500mAh 
1Ah 


1Ah 


8.4 VOLTS 


90mAh 
150mAh 
150mAh 
225mAh 
225mAh 
225mAh 
225mAh 
500mAh 
500mAh 

1Ah 


1Ah 


Charge 
For 14 


Capacity | Discharge | Capacity | Discharge | Hours At |Hours At 


(Do Not 
Exceed) 


Charging 
Voltage 


6.75-7.25 
6.75-7.25 
6.75-7.25 


6.75-7.25 
6.75-7.25 


6.75-7.5 

6.75-7.25 
6.75-7.25 
6.75-7.25 


6.75-7.5 


9.45-10.5 
9.45-10.5 
9.45-10.5 
9.45-10.5 
9.45-10.5 
9.45-10.15 
9.45-10.15 
9.45-10.15 
9.45-10.15 
9.45-10.15 


9.45-10.15 


Cutoff 


(1 Hour](10 Hour 


5.5 
5.5 
5.5 


5.5 
5.5 
5.5 


5.5 


6.6 
6.6 
6.6 
6.6 
6.6 
6.6 
6.6 
6.6 
6.6 
6.6 


7.7 
7.7 
7.7 
7.7 
7.7 
7.7 
7.7 
7.7 
7.7 
77 
7.7 


TABLE M (cont.) 


NICKEL-CADMIUM CELL AND BATTERY 
PHYSICAL CHARACTERISTICS 


“Eveready” 
or 
“Hercules” 
Battery 
Numbers 


Maximum Dimensions 


5/BH225 Five High Rate Button Cells 
in Series-Flat Contacts 

5/BH225T | Five High Rate Button Cells 
in Series-Two Solder Tabs 

5/BH500 Five High Rate Button Cells 
in Series-Flat Contacts 

5/BH500T | Five High Rate Button Cells 
in Series-Two Solder Tabs 

HS4172 Five CH500 High Rate Celts 
in Series-Solder Tabs 


N67 Five C900 Cylindrical Cells 
in Plastic Case-Wire Leads 
5/BH1 Five High Rate Button Cells 


in Series-Flat Contacts 

5/BH1T Five High Rate Button Cells 
in Series-Two Solder Tabs 

N91 Five CH1.2 High Rate Cells 5-1/32}128 | 1-1/32 | 26.2 
in Series-Screw Terminals- 
Plastic Nuts-Plastic Case 

N70 Five Rectangular Pocket 98.4| 1-9/16 | 39.7 
Plate Cells in Series-Plastic 
Case-Wire Leads 


2 VOLTS 


6/B150 Six Button Cells in Series- 
Flat Contacts 

6/B150T {Six Button Cells in Series- 
Two Solder Tabs 

6/B225 Six Button Cells in Series- 
Flat Contacts 

6/B225T {Six Button Cells in Series- 
Two Solder Tabs 

6/BH225 |Six High Rate Button Cells 
in Series-Flat Contacts 

6/BH225T | Six High Rate Button Cells 
in Series-Two Solder Tabs 

6/BH500 |Six High Rate Button Cells 
in Series-Flat Contacts 

6/BH500T | Six High Rate Button Cells 
in Series-Two Solder Tabs 

6/BH1 Six High Rate Button Cells 
in Series-Flat Contacts 

6/BH1T Six High Rate Button Cells 
in Series-Two Solder Tabs 


8.4 VOLTS 


N88 Seven OB9O Cells in Series- 1-3/64| 26.6 | 39/64 | 15.5 
Snap Fasteners 

7/B150 Seven Button Cells in Series- 
Flat Contacts 

7/B150T {Seven Button Cells in Series- 
Two Solder Tabs 

7/B225 Seven Button Cells in Series- 
Fiat Contacts 

7/B225T | Seven Button Cells in Series- 
Two Solder Tabs 

7/BH225 | Seven High Rate Button Cells 
in Series-Flat Contacts 

7/BH225T | Seven High Rate Button Cells 
in Series-Two Solder Tabs 

7/BH500 | Seven High Rate Button Cells 
in Series-Flat Contacts 

7/BH500T | Seven High Rate Button Cells - 
in Series-Two Solder Tabs 

7/BH1 Seven High Rate Button Cells 
in Series-Flat Contacts 

7/BH1T Seven High Rate Button Cells 
in Series-Two Solder Tabs 
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TABLE L (cont.) 
NICKEL-CADMIUM CELL AND BATTERY 


ELECTRICAL CHARACTERISTICS 


““Eveready”’ 
or 
“Hercules’”’ 
Battery 
Numbers 


Cutoff ] Cutoff 
Voltage} Voltage 
Charging |(1 Hour]/(10 Hour 
Voltage Rate) 


Current 


Voltage 


8/B150 10.8-12 


8/B150T 150mAh 10.8-12 8.8 
8/B225 225mAh 10.8-12 8.8 
8/B225T 225mAh 10.8-12 8.8 
8/BH225 225mAh 10.8-11.6 8.8 
8/BH225T 225mAh 10.8-11.6 8.8 
8/BH500 500mAh 10.8-11.6 8.8 
8/BH500T 500mAh 10.8-11.6 8.8 
8/BH1 1Ah 10.8-11.6 8.8 
8/BH1T 1Ah 10.8-11.6 8.8 
1007 10.8-11.6 


10.8 VOLTS 


9/B150 150mAh 12.15-13.5 9.9 
9/B150T 150mAh 12.15-13.5 9.9 
9/B225 225mAh 12.15-13.5 9.9 
9/B225T 225mAh 12.15-13.5 9.9 
9/BH225 225mAh 12.15-13.05 9.9 
9/BH225T 225mAh 12.15-13.05 9.9 
9/BH500 500mAh 12.15-13.05 9.9 
9/BH500T 500mAh 12.15-13.05 9.9 
9/BH1 1Ah 12.15-13.05 9.9 
9/BH1T 1Ah 12.15-13.05 9.9 


12 VOLTS 


10/B150 150mAh 1 
10/B150T 150mAh 11 
10/B225 225mAh 1 
10/B225T 225mAh 11 
10/BH225 225mAh 11 
10/BH225T 225mAh 11 
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“Eveready” 
or 
““Hercules’’ 
Battery 
Numbers 


8/B150 
8/B150T 
8/B225 
8/B225T 
8/BH225 
8/BH225T 


8/BH500 


8/BH500T 


8/BH1 
8/BH1T 


1007 


9/B150 
9/B150T 
9/B225 
9/B225T 
9/BH225 
9/BH225T 
9/BH500 
9/BH500T 
9/BH1 
9/BH1T 


10/B150 
10/B150T 
10/B225 
10/B225T 
10/BH225 
10/BH225T 


TABLE M (cont.) 
NICKEL-CADMIUM CELL AND BATTERY 
PHYSICAL CHARACTERISTICS 


Length [Width [Height] 


Type Haha more lees ee 


Eight Button Cells in Series- : 93.6 


Flat Contacts 


Eight Button Cells in Series- : 93.6 


Two Solder Tabs 

Eight Button Cells in Series- . 102 
Flat Contacts 

Eight Button Cells in Series- : 102 
Two Solder Tabs 

Eight High Rate Button Cells . 108 
in Series-Flat Contacts 

Eight High Rate Button ; 108 
Cells in Series-Two Solder 

Tabs 

Eight High Rate Button : 230 
Cells in Series-Flat Contacts 

Eight High Rate Button - ; 230 
Cells in Series-Two Solder 

Tabs 

Eight High Rate Button 471 
Cells in Series-Flat Contacts 

Eight High Rate Button 471 
Cells in Series-Two Solder 

Tabs 


Power Pack-High Rate- : .{| 1.73 
Eight CH4 Cells in Series- .| kilo- 
Stainless Steel Case- grams 


Socket 


Nine Button Cells in Series- . 108 
Flat Contacts 

Nine Button Cells in Series- : 108 
Two Solder Tabs 

Nine Button Cells in Series- . 111 
Fiat Contacts 

Nine Button Cells in Series- - : 111 
Two Solder Tabs 

Nine High Rate Button Cells . 122 
in Series-Flat Contacts 

Nine High Rate Button Cells P 122 
in Series-Two Solder Tabs 

Nine High Rate Button Cells : ; 261 
in Series-Flat Contacts 

Nine High Rate Button Cells : . 261 
in Series-Two Solder Tabs 

Nine High Rate Button Cells . 525 
in Series-Flat Contacts 

Nine High Rate Button Cells ‘ 525 
in Series-Two Solder Tabs 


Ten Button Cells in Series- ; 119 
Flat Contacts 

Ten Button Cells in Series- : 119 
Two Solder Tabs 

Ten Button Cells in Series- . 122 
Flat Contacts 

Ten Button Cells in Series- ; 122 
Two Solder Tabs 

Ten High Rate Button Cells : 133 
in Series-Flat Contacts 

Ten High Rate Button Cells . 133 
in Series-Fwo Solder Tabs 
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TABLE L (cont.) 
NICKEL-CADMIUM CELL AND BATTERY 


ELECTRICAL CHARACTERISTICS 


“Eveready” Charge Charge 
or Current Current For 4 For 14 
“Hercules” Capacity | Discharge | Capacity | Discharge | Hours At |Hours At 
Battery (1 Hour (10 Hour (See (Do Not | Charging 
Numbers Rate) Rate) Footnote)| Exceed)| Voltage 


12 VOLTS (cont.) 


10/BH500 500mAh 


500mAh 


10/BHS500T 


HS4151 


HS4153 
10/BH1 11 


10/BH1T 14 


N86 


13.2 VOLTS 


14.85-15.95 


N65 


14.85-15.95 


HS4280 


14.4 VOLTS 


225mAh 16.2-17.4 


HS4130 


HS4080 225mAh 18-19.2 
HS4125 450mAh 16.2-17.4 
HS4081 450mAh 18-19.2 
HS4068 500mAh 16.2-17.4 
N64 500mAh 16.2-17.4 


16.2-17.4 


4Ah 


HS4073 
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TABLE M (cont.) 
NICKEL-CADMIUM CELL AND BATTERY 
PHYSICAL CHARACTERISTICS 


‘Eveready’ Maximum Dimensions 
or 
“Hercules” 
Battery 


Numbers 


10/BH500 | Ten High Rate Button Cells : 289 
in Series-Flat Contacts 
10/BH500T]| Ten High Rate Button Cells : 289 


in Series-Two Solder Tabs 

HS4151 Ten CF500 High Rate ; 63.6] .650 : ‘ : 241 
Fast Charge Cells in Series- 
Thermistor Control 

HS4153 Ten CH500 High Rate ; 63.6] .650 : : 255 
Cells in Series 

10/BH1 Ten High Rate Button Cells : ; 581 
in Series-Flat Contacts 

10/BH1T | Ten High Rate Button Cells : ; 581 
in Series-Two Solder Tabs 

N86 Ten CH1.2 High Rate Cells 5-1/32} 128 |2-1/32 | 51. : .| 567 
in Series-Plastic Case-Screw 
Terminals-Plastic Nuts 


N65 Eleven CH1 High Rate Cells 1 3. . | 765 
in Series-Plastic Case-Socket : 
HS4280 Eleven CH1 High Rate Cells : 3. . | 765 


in Series-Plastic Case-Socket 


HS4130 Twelve CH225 High Rate ? af. : 142 
Cells :n Series 

HS4080 Twelve CF225 High Rate . a] : 142 
Fast Charge Cells in Series- 
Thermistor Control 

HS4125 Twelve CH450 High Rate . .o]1. ‘ 255 
in Series 

HS4081 Twelve CF450 High Rate : ott. ; 255 
Fast Charge Cells in Series- 
Thermistor Control 

HS4068 Twelve CH500 High Rate - - 340 
Cells in Series-Plastic Case 

N64 Twelve CH500 High Rate - - : 340 


Cells in Series-Plastic Case 


HS4073 Twelve CH4 High Rate Cells 3-11/32 84.9} 2-5/8 }] 66.7 : 2.18 
in Series-Socket Terminals- .| kilo- 
Plastic Case 


NOTE: Height of button cell types subject to +.020” (.51mm) per cell maximum temporary 
increase in dimension due to internal pressure. 

If the standard types of ‘Eveready’ batteries listed in the tables do not meet the 
necessary requirements of an application, contact the nearest Union Carbide Battery 
Products Division Sales Office advising details of special configurations and voltage desired. 
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Button Cells 


Two cutaway views of a standard rate button cell are shown in Figure 15. 
A cross section of a double plate molded electrode high rate button cell is 
illustrated in Figure 16. Specifications for all button cells are listed in 
Tables L and M. 


| Contact Spring 


Cell Cover 
. \_\ Contact Spring 


4 Screen Wrapped Sealing Washer 


4 Neg. Electrode 


’ _ Nickel Wire 
A Separator — s i is Gauze 
: es EP 4 Can : wt Cell Cup 
hegevynnrerae renee eee Pos. Electrode 
Py yyy Neg. Electrode 
i Expanded Screen Wrapped Bottom Insert Separator 
Metal Pos. Electrode 


Spacer 


FIGURE 15 — CUTAWAY VIEWS OF STANDARD RATE BUTTON CELL 
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FIGURE 16 — CROSS SECTION VIEW—DOUBLE PLATE MOLDED 
ELECTRODE HIGH RATE BUTTON CELL 


Button type cells utilize a cell cup (postitive pole) and a cell cover (negative 
pole). The electrodes consist of pressed powder tablets wrapped in nickel wire 
gauze, separated by a fine pored separator. Sealing is accomplished by crimping 
the rim of the cell cup over the rim of the cell cover with a plastic washer 
placed between them. This washer at the same time serves to insulate the cell 
cup from the cell cover. 

Button cells are supplied with and without solder tabs. They may be used in 
a clip or holder or may be soldered into the circuit by means of the tabs welded 


on the top and bottom of the cell. One should never attempt to solder directly 
to the cell case as the seal may be damaged by heat. 
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Since the nickel-cadmium cell is a long-life device, it can be considered an 
‘integral electronic component, as any other installed part, and wired directly 
into the circuit. 


Button Cell Stack Assemblies 


When required, two to ten button cells may be assembled into a higher 
voltage series stack by special factory welding techniques. The assembly is 
jacketed with plastic tubing to provide stack insulation and to improve rigidity. 
The stacks are usually furnished with solder tabs at both ends. A typical 
assembly is shown in Figure 17. 


It is not recommended that 
unit button cells be stacked 
in a pressure held assembly 
because of possible contact 
resistance changes in long term 
use. Cells should be assembled 
in the factory on a welded 
cell-to-cell basis. 


FIGURE 17— BUTTON CELL STACK ASSEMBLY 


The table on page 380 lists the part numbers and specifications of 

button cell stack assemblies made up of 2 to 10 cells of 5 different types. 
Under special conditions more than 10 cells may be stacked. 
NOTE: The stacks of button cells listed in the tables have flat contacts for 
terminals. The height dimensions shown apply to this type of terminal. Stacks 
are usually furnished with a solder tab at each end. The solder tab terminals 
are designated by the suffix letter T. For example: 

A stack assembly of 6 B225 cells,with solder tab terminals, would have the 
following part number: 

6/B225T: One solder tab at each end. 

The slant line indicates jacketing with plastic tubing. 

The height indicated in the table is the maximum height of the assembled 
stack. The height of the stack is subject, due to internal pressure, to a +0.020” 
(.51 millimeter) maximum temporary increase in dimension for each cell in 
the assembly. 


Solder Tabs 


One at each end. 

For assemblies of B150, B225, BH225, BH500, and BH1 cells: No increase 
in stack height. 

“Eveready” nickel-cadmium cells are assembled in a wide variety of battery 
types. If the standard types listed in the tables do not meet the necessary 
requirements of an application, contact the nearest Union Carbide Battery 
Products Division Sales Office for details on special configurations and 
voltage desired. 
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BUTTON CELL STACK ASSEMBLIES 
(Jacketed With Plastic Tubing) 


7 Terminal Maximum Dimensions Reurex. Maximum Dimensions Aporax 
Inch Mill : 
Battery | Of Cells | Volts inches) Weight mee Weight 


Number (See Note}! Diameter | Height |(Ounces)| Diameter | Height | (Grams) 
(See Note) (See Note) 
Assemblies of B150 Cells — 150 mAh Capacity (10 hour rate) 


2/B150 
3/B150 
4/B150 
5/B150 
6/B150 
7/B150 
8/B150 
9/B150 
10/B150 


2/B225 
3/B225 
4/B225 
5/B225 
6/B225 
7/B225 
8/B225 
| 9/B225 

10/B225 


2/BH225 
3/BH225 
4/BH225 
5/BH225 
6/BH225 
7/BH225 


3/4 
1-7/64 
1-15/32 
1-53/64 
2-13/64 
2-9/16 


—_ 
OOMANOOBRWN 


8/BH225 2-59/64 
9/BH225 3-9/32 
10/BH225 3-41/64 


Assemblies of BH500 Cells (High Rate)—500 mAh Capacity (10 hour rate) 


2/BH500 
3/BH500 
4/BH500 
5/BH500 
6/BH500 
7/BH500 
8/BH500 
9/BH500 
10/BH500 


2/BH1 2 
3/BH1 3 
4/BH1 4 
5/BH1 5 
6/BH1 6 
7/BH1 7 
8/BH1 8 
9/BH1 9 
10/BH1 10 


—_ 
OOOANAOAWHN 


CYLINDRICAL CELLS 


This cell type incorporates a different electrode arrangement than the 
button cell. 

Sintered plates are used in all ‘‘Eveready’’ cylindrical cells for the positive 
electrode. This electrode consists of thin, highly porous nickel plaques impreg- 
nated with active materials. The plaque is made by heating nickel powder in an 
inert atmosphere until the particles are welded together. The metallic phase 
serves as a highly conductive supporting structure for the electrode. The 
structure of the plate is such that a large surface is furnished for reaction of the 
active materials. With the sintered electrode it is possible to build cells of very 
low internal resistance. 

The negative electrode of most ‘‘Eveready’”’ cylindrical cells is a pressed 
powder electrode which consists of dry blended active materials pressed into an 
expanded metal carrier. It is this electrode that gives ‘‘Eveready” cylindrical 
nickel-cadmium cells outstanding cycle life, long term overcharge capability, 
with essentially no fade and with little or no memory effect. 
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A number of “Eveready” cylindrical high rate cells use the ‘‘Jelly Roll’’ con- 
struction illustrated below, Figure 18. 
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FIGURE 18 
HIGH RATE CYLINDRICAL TYPE CELL—EXPANDED VIEW 
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Sealed nickel-cadmium cells under certain abuse conditions such as excessive 
charge or overcharge rate, or deep discharge with subsequent polarity reversal, 
may develop high internal gas pressure. Usually the gas is oxygen, although 
hydrogen is also evolved in some cases. Either or both hydrogen and oxygen 
must be vented. 

All “‘Eveready’’ high rate cylindrical cells have a resealing pressure vent, 
except Nos. CH1.8 and CH2.2, which have a puncture type fail-safe venting 
mechanism. The resealing pressure vent is illustrated, for the ‘‘Sub C” cell, 
in Figure 18. This vent permits the cell to release excess gas evolved if the cell, 
for example, is abused. When the internal pressure has dropped to an acceptable 
level, the vent will reseal, permitting the cell to be recycled in the normal 
manner with little or no further loss of electrolyte or capacity. 

Specifications for all cylindrical cells are listed in Tables L and M, starting 
on pages 366 and 367. 
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Contact Material 


The best material for making electrical connections to nickel-cadmium cells is 
pure nickel. For most purposes, however, nickel plated steel will suffice. The 
pure nickel is, of course, the better conductor of the two. External electrical 
connections can be made with any good conductor having adequate current 
handling capabilities. 


Potting 


Nickel-cadmium cells or batteries of any type should not be totally potted. A 
number of “‘Eveready”’ cells have resealable vent mechanisms which would be 
rendered inoperative by the potting compound. Even those cells which have no 
venting mechanism should be allowed to expand and contract due to normal 
internal pressure build-up caused by charging and discharging. 


Electrical Characteristics 


“Eveready” sealed nickel-cadmium cells and batteries exhibit relatively constant 
discharge voltages. They can be recharged many times for long lasting economi- 
cal power. They are small convenient packages of high energy output, hermet- 
ically sealed in steel cases, leak resistant and will operate in any position. The 
cells have very low internal resistance and impedance, are rugged and highly 
resistant to shock and vibration. 

The temperature range under which these cells may be operated is wide. 
Use at high temperatures, however, or charging at higher than recommended 
rates, or repeated discharge beyond the normal cutoffs may be harmful. In the 
case of button cells which do not contain a safety vent, charging at temperatures 
lower than those recommended may cause swelling or cell rupture. 


Capacity 

The capacity rating of ‘‘Eveready’”’ nickel-cadmium cells and batteries is based 
upon output in discharge at the 1 hour rate to an endpoint of 1.0V / cell for 
all cylindrical cells (except CH1.8 and CH2.2) and at the 10 hour rate to 1.1V / 
cell for button cells (and CH1.8 and CH2.2). If current is withdrawn at faster 
rates than these standards, capacity is decreased. Curves which follow on the 
individual specification sheets show cell or battery capacity in relation to 
discharge current. 


Paralleling of Cells 


“Eveready” sealed nickel-cadmium cells should not be charged in parallel unless 
each cell or series string of the parallel circuit has its own current limiting 
resistor. Minor differences in internal resistance of the cells may result, after 
cycling, in extreme variation in their states of charge. This may lead to over- 
charge at excessive currents in some cells and undercharge in other cells. 


Voltage Characteristics 


Except in the case of complete discharge, neither cell condition nor state of 
charge can be determined by open circuit voltage. Within a short while after 
charging it may be above 1.4 volts. It will fall shortly thereafter to 1.35V and 
continue to drop as the cell loses charge. 

During discharge, the average voltage of a sealed nickel-cadmium battery is 
approximately 1.2 volts per cell. At normal discharge rates the characteristic 
is very nearly flat until the cell approaches complete discharge. The battery 
provides most of its energy above 1.0 volt per cell. If the cell is discharged 
with currents ‘exceeding the rated value, however, the voltage characteristic will 
have more of aslope, a lower endpoint voltage will be necessary and the ampere- 
hours per cycle will be reduced. 


High Current Pulse Discharging 


High rate nickel-cadmium cells will deliver exceedingly high currents. If they 
are discharged continuously under short circuit conditions, self-heating may do 
irreparable damage. If the output is withdrawn in pulses which are spaced so as 
to limit to a safe figure the temperatures of a few critical areas in the cell, high 
currents can be utilized. 

The heat problems vary somewhat from one cell type to another, but in 
most cases internal metal strip tab connectors overheat or the electrolyte boils. 
In some instances both events occur. 

General overheating is normally easy to prevent because the outside tem- 
perature of the battery can be used to indicate when rest, for cooling, is required. 
In terms of cutoff temperature during discharge, it is acceptable practice to keep 
the battery always below 150°F (65.5°C). 

The overheated internal connectors are difficult to detect. This form of 
overheating takes place in a few seconds or less, and overall cell temperature 
may hardly be affected. It is thus advisable to withdraw no more ampere- 
seconds per pulse, and to withdraw it at no greater average current per complete 
discharge, than recommended on the data sheet for the “Eveready” cell in 
question. In special cases, where cooling of the cell or battery is likely to be 
poor, or unusually good, special tests should be run to check the important 
temperatures before any duty cycle adjustment is made. 

Output capacity in any discharge composed of pulses is difficult to predict 
accurately because there are infinite combinations of current, ‘‘on’’ time, rest 
time, and. end point voltage. Testing on a specific cycle is the simplest way to 
get a positive answer. 


PAGE 


385 


PAGE 


386 


Self-Discharge 


Self-discharge characteristics of ‘‘Eveready’’ nickel-cadmium cells are shown 
in Figure 19. The characteristics are shown as a decline in percent of rated 
Capacity available. Self-discharge is increased by elevated temperatures. Batteries 
are not harmed even if not used for long periods of time. 


PERCENT RATED 
CAPACITY AVAILABLE 


0 2 4 6 8 10 12 14 16 18 20 


B AND BH CELLS 


PERCENT RATED 
CAPACITY AVAILABLE 


TIME IN WEEKS 


FIGURE 19- 
CHARGE RETENTION OF SEALED NICKEL-CADMIUM CELLS [ AT 70°F (21.1°C)] 


Continuous Overcharge 


The overcharge capability of ‘“‘Eveready”’ cylindrical nickel-cadmium cells is 
outstanding. Figure 20 illustrates initial and subsequent discharge curves after 
2 years continuous overcharge without periodic discharges. The first discharge 
after the 2 year charge period yields a slightly reduced voltage curve and 65% 
capacity. The second cycle after 2 years continuous overcharge provides 
essentially the same discharge curve as the initial one. 


“EVEREADY” CYLINDRICAL NICKEL-CADMIUM CELLS 
2 YEARS CONTINUOUS 
OVERCHARGING @ c/20 RATE (60 mA) 

NO. CH1.2 


VOLTAGE 


FIRST DISCHARGE 
AFTER 2 YEARS CONTINUOUS CHARGE 


65% 90% 100% 
PER CENT CAPACITY 


FIGURE 20 INITIAL AND SUBSEQUENT DISCHARGE CURVES AFTER 2 YEARS 
CONTINUOUS OVERCHARGE WITHOUT PERIODIC DISCHARGES 


“EVEREADY” CYLINDRICAL NICKEL-CADMIUM CELLS 
2 YEARS CONTINUOUS OVERCHARGING 
@ c/20 RATE (60 mA) WITH PERIODIC DISCHARGES EVERY 3 MONTHS 
NO. CH1.2 


FIRST DISCHARGE EVERY 3 MONTHS 
AFTER CONTINUOUS OVERCHARGE 


% CAPACITY MAINTENANCE 


o0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 
MONTHS 


FIGURE 21 CAPACITY MAINTENANCE VS. CONTINUOUS OVERCHARGE 


Figure 21 illustrates capacity maintenance vs. months of continuous over- 
Charge at the 20 hour rate with periodic discharges every 3 months at the 1 hour 
rate. The cells maintain 90% of their initial capacity after 2 years of this over- 
charge regimen. This pattern of use would occur if batteries are left on charge 
continuously and used one cycle only on an occasional basis. 
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Memory Effect 


Memory effect is that characteristic attributed to nickel-cadmium cells wherein 
the cell retains the characteristics of previous cycling. That is, after repeated 
shallow depth discharges the cell will fail to provide a satisfactory full depth 
discharge. ‘‘Eveready”’ cylindrical nickel-cadmium cells are particularly excellent 
with regard to lack of memory effect. Figure 22 depicts initial and subsequent 
cycles after repeated shallow discharges. The graphs show the initial discharge 
curve and the first and second discharge curves after 100 40% depth of discharge 
cycles. You will note that the subsequent full depth discharges yield nearly 
equal capacity to the initial curve at slightly reduced voltage levels. 

The comments regarding continuous overcharge and memory effect do not 
apply to Nos. CH1.8 and CH2.2. 


“EVEREADY” CYLINDRICAL NICKEL-CADMIUM CELLS 
MEMORY EFFECT 
NO. CH1.2 


a 
aS 


VOLTAGE 


i eee 


0 10 20 30 40 50 60 70 80 
MINUTES 


FIGURE 22 
INITIAL AND SUBSEQUENT CYCLES AFTER REPEATED SHALLOW DISCHARGES 


Storage 


At elevated storage temperatures self-discharge will be considerably higher than 
at room temperature. It is recommended that batteries be stored at 70°F (21.1°C) 
or lower for this reason. 

When button cells (B and BH cells) have been stored for a Jong period, over 
6 months, regardless of storage temperature, they should not immediately 
be charged, but should first be fully discharged and then charged once at half 
the normal rate; i.e., 28 hours at the 20 hour rate. This procedure is not required 
for CF and CH cells. 


PER CENT RATED 


Temperature Characteristics 

“Eveready’’ sealed nickel-cadmium cells experience a relatively small change of 
output capacity over a wide range of operating temperature. Charging, however, 
must be done in a much narrower range. Temperature limits applicable to 
operation of the cells are listed in Table 0. 


CELL | CHARGE CHARGE DISCHARGE STORAGE 
TYPE RATE | TEMPERATURE TEMPERATURE TEMPERATURE 
32°F to 113°F —4°F to 113°F —40°F to 140°F 
: HO BOUG (O0°C to 45°C) (—20°C to 45°C) (--40°C to 60°C) 
| 32°F to 113°F —4°F to 113°F —40°F to 140°F 
10 HOUR 
Be (0°C to 45°C) (—20°C to 45°C) (—40°C to 60° C) 
CF 1T03 60°F to 113°F —4°F to 113°F —40°F to 140°F 
HOUR (15.6°C to 45°C) (20°C to 45°C) (—40°C to 60°C) 
32°F to 113°F —4°F to 113°F —40°F to 140°F 
| Cee (0°C to 45°C) (—20°C to 45°C) (~40°C to 60°C) 
7 
32°F to 113°F ~4°F to 113°F ~40°F to 140°F 
cH . a (0°C to 45°C) (—20°C to 45°C) (—40°C to 60°C) 


TABLE 0 
The capacity vs. temperature curves which are on some individual specifica- 
tion sheets represent cells discharged at the temperatures shown after charging 
at room temperature for 14 hours at the 10 hour rate. This characteristic is also 
generalized on the two curves following. 
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FIGURE 23 


CAPACITY OF SEALED NICKEL-CADMIUM BUTTON CELLS ON 10 HOUR RATE 
DISCHARGE AT TEMPERATURES BETWEEN —20°C and 45°C (—4°F and 113°F) 


PER CENT RATED 
CAPACITY AVAILABLE 


—20 —10 0 10 20 30 40 45 
DEGREES CELSIUS 
FIGURE 24 


CAPACITY OF SEALED NICKEL-CADMIUM CYLINDRICAL CELLS ON 1 HOUR RATE 
DISCHARGE AT TEMPERATURES BETWEEN —20°C and 45°C (—4°F and 113°F) 
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Effect of high and low temperatures on storage, discharging and charging 


of ““Eveready”’ Nickel-Cadmium cells and batteries 


STORAGE 
(All Types) 
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DISCHARGE 


(All Types) 


CHARGE 


CF and 
CH Types 
(10 Hour Rate) 


CF Types 
(1 to 3 Hour Rate) 


Button Cells 


LOW TEMPERATURE 


at —40°F (—40°C) 

No detrimental effect. 
However, cells or batteries 
should be allowed to 

return to room temperature 
prior to charging. 


at —4°F (—20°C) 
No detrimental effect 
but capacity will be reduced 


as shown by curves on 
page 389. 


at 32°F (0°C) 


Cells or batteries should 
not be charged below 
32°F at the 10 hour rate. 


at 60°F (15.6°C) 


Cells or batteries should not 
be charged below 60°F at 
the 1 hour rate or below 
50°F at the 3 hour rate. 


at 32°F (0°C) 


Cells or batteries should 
not be charged below 
32°F at the 10 hour rate. 


TABLE P 


HIGH TEMPERATURE 


at 140°F (60°C) 


No detrimental effect. 
However, self-discharge 
is more rapid starting 
at 90°F and increases 
as temperature Is 
further elevated. 


at 113°F (45°C) 


No detrimental 
effect. 


at 113°F (45°C) 
Cells or batteries 


evidence charge acceptance 
of approximately 50%. 


at 113°F (45°C) 


Cells or batteries 
evidence charge 
acceptance of 
approximately 90%. 


at 113°F (45°C) 


Cells or batteries 
evidence charge 
acceptance of 
approximately 60%. Also 
possible detrimental 
effect on cycle life. 


Impedance and Resistance 


Sealed nickel-cadmium cells have a high effective capacitance. Their impedance 
is so low that cells which, in effect, are being continuously overcharged, make 
excellent ripple filters. 

Cell impedance is dependent upon frequency and state of charge of the cell. 
It is lower for a charged cell than it is for a discharged cell. Values of impedance 
and resistance are shown on the individual specification sheets for each cell. 


Cycle Life 


Cycle life of the nickel-cadmium sealed cell depends both upon cell design and 
the type of use to which it is subjected. Excepting violent abuse, the use factors 
which most seriously influence life expectancy are: 
a. Amount of overcharge (excessive overcharge is undesirable). 
b. Temperature of charge and overcharge (elevated or lowered temperature 
is undesirable). 
c. Endpoint requirements regarding rate and capacity (increased 
cycle life will ordinarily be the result of a shallow discharge regimen). 
Any treatment which causes a cell to vent itself is harmful. Frequent or 
extended venting of even properly valved cells eventually destroys them. 
In rating cycle life, end of life of the sealed nickel-cadmium cell is con- 
sidered to be when it no longer provides 80% of its rated capacity. The 
discharge currents used in determining the cycle lives listed in Table Q are the 
10 hour rate for button cells and the 1 hour rate for cylindrical types. 
The charge current is terminated after return of approximately 140% of the 
Capacity previously removed. If a cell can be considered to be satisfactory 
while delivering less than the arbitrary 80% endpoint figure, cycle life 
will be greater than that listed in the following table. The ratings are for 
70° F (21.1° C) performance. 
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CELL ESTIMATED AVERAGE 
NUMBER OF CYCLES 
Cylindrical 
CH Types 1000 
CF Types 1000 
Button 
300 
300 


TABLE QO 
NOTE: Cycle life of Nos. CH1.8 and CH2.2 is 300 cycles. 


B Types 
BH Types 


Charging 

Constant current charging is recommended for sealed nickel-cadmium cells. The 
10 hour rate should not be exceeded unless overcharge is specifically to be 
prevented. The recharge efficiency of sealed nickel-cadmium cell is dependent 
on a number of things, but is is most important to remember that charging 
becomes more difficult as temperature increases and charge rate decreases. 

It is possible, under certain conditions, to charge at rates much higher than 
the 10 hour rate, but control devices which prevent high rate over-charge are 
sometimes required. See the writeup on fast charge cells on pages 393-401. 

The nickel-cadmium battery can be trickle charged but floating and constant 
voltage charging are not recommended. For maximum performance in situations 
of long term trickle charge the current should be kept to a minimum. The 
trickle charge current required to keep the battery fully charged is approximately 
the 30-50 hour rate plus whatever is necessary to compensate for any major 
withdrawals. Lower trickle rates maintain the battery at some lower state 
of charge. 

If either floating or constant voltage charging is mandatory, a thermal cutout 
which senses battery temperature must be included in the charge circuitry. Bat- 
tery overheating which follows from any irregularity in the voltage-current 
control system can be totally destructive to either battery or charger, or both. 

Most sealed nickel-cadmium cells are shipped partially charged. 


Charging Circuits 


Charging circuits for nickel-cadmium batteries are discussed thoroughly in 
the section ‘‘Nickel-Cadmium Battery Chargers’’ on pages 577-590. 


“EVEREADY” FAST CHARGE NICKEL-CADMIUM CELLS 


Technical Background Information 


This “‘Eveready’’ battery construction provides practical high rate charging 
with minimum cost and weight for control circuitry. Control concepts 
make use of the fact that, in the nickel-cadmium cell system, the cell will heat 
if charging continues after the electrodes reach full charge. The cell has been 
designed to exhibit sufficient temperature rise to effect charge control without 
a significent change in operating pressure. The ‘‘Eveready’’ Fast Charge cell 
series develops the desired temperature rise, and has the built-in ability to 
withstand short term overcharge at rates to one hour values without physical 
damage or loss in cell capacity. The cell construction is specifically designed 
to withstand overcharge at the three hour rate without special control circuitry. 
Considerable heat can be generated within the cell, however, if overcharge is 
extended beyond a reasonable period of time. To prevent this heat from 
Causing gradual cell degradation, it is recommended that the cell temperature 
not exceed 115°F (46.1° C) during this extended overcharge and that the cells 
be removed from the charger within two or three days of reaching full charge. 

Prior to this construction, any cell overcharged at the one hour rate would 
be permanently damaged. This ‘““Eveready”’ Fast Charge cell can withstand over- 
charge at these high rates long enough for the temperature rise to be sensed 
by simple control elements. This temperature rise is very pronounced, and 
provides a positive signal for charge control. As a result, the control element 
can be small, lightweight and inexpensive. 

Sealed secondary nickel-cadmium cells have been manufactured for many 
years based on the so-called ‘‘oxygen recombination” principle. The charge- 
accepting capacity of the negative electrode is made to exceed the charge- 
accepting capacity of the positive electrode. Upon charging, the positive 
electrode reaches a state of full charge before the negative electrode and 
oxygen is evolved at the positive electrode. The oxygen gas reacts or combines 
with the active cadmium metal on the surfaces of the negative electrode. Thus, 
recombination of oxygen prevents the buildup of an excessive internal 
gas pressure. 

In charging nickel-cadmium cells, an overcharge, i.e., ampere-hours input 
which is in excess of that previously removed upon discharge, must be 
provided to insure that the cells have reached full charge. If overcharge is 
continued at too high a rate of charge current, the evolved oxygen gas may 
not fully recombine, consequently a build up of excessive internal gas pressure 
may result. A safety resealable vent is provided to limit excessive build up of 
pressure. The proper selection of the electrolyte volume controls oxygen 
recombination pressure below the safety vent opening pressure. 
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The safe charge rate for sealed secondary nickel-cadmium cells for extended 
charge periods has been established at the ten hour, or the C/10, rate. 
Capacity (C) is the rated ampere-hour capacity of the cell and 10 is the number 
of hours required at perfect charge efficiency to bring a completely discharged 
cell to full charge. At the 10 hour rate and lower currents, an equilibrium 
condition is maintained in the cell and consequently there is no excessive 
build up of internal gas pressure. 

““Eveready’”’ sealed secondary nickel-cadmium cells and batteries are now 
widely used as a rechargeable power source in many different types of portable 
or cordless electric appliances. Charging at the safe recommended C/10 rate has 
proven satisfactory for recharging the cells or batteries used in many of these 
appliances, such as tooth brushes, shavers, etc. where relatively long rest 
periods between uses are possible. However, there is now a demand for use of 
sealed nickel-cadmium cells and batteries in other appliances such as chain 
saws, electronic flash, portable drills, professional hair clippers, etc. where the 
rest periods between uses of the appliances are much shorter and consequently 
shorter recharging times, from about 3 hour to about 1 hour, i.e. C/3 to C/1 
rate, are required. 

Various proposals have been made for charging sealed secondary nickel- 
cadmium cells and batteries at high rates minimizing overcharge. A pressure 
Operated switch to cut off the charge current when the internal gas pressure 
reaches a predetermined level has been proposed. Another proposal has been to 
incorporate an oxygen-consuming auxiliary electrode located inside the cell to 
consume oxygen gas as it is evolved and thus prevent the build up of excessive 
internal gas pressure. These proposals, however, require extensive modification 
of the cell structure and consequently are expensive and generally increase the 
overall cost. 

Another approach which does not require modification of cell structure is 
the external sensing of the ‘on-charge” voltage of the cell or battery. 
Auxiliary circuitry is required to shut off the charging current in response to 
the voltage sensor. The difficulty with the use of voltage sensing is that the 
voltage of a sealed nickel-cadmium cell tends to change with repetitive cycling 
and may vary with temperature and charge rate. 

Charge control, using temperature rise of the cell as a control parameter has 
also been used. Sealed nickel-cadmium cells normally tend to warm up 
on overcharge in proportion to the rate of oxygen recombination at the 
negative electrode. 

Unfortunately, the ability of most commercially available nickel-cadmium 
cells to recombine oxygen gas is rather limited as evidenced by the acceptance 
of the C/10 overcharge rate. The cells can withstand higher rates, but in over- 
charge at high rate only a fraction of the evolved oxygen will be recombined, 
with resultant heat. This change in temperature is gradual and difficult to 


detect. The excess of unrecombined oxygen will result in internal pressure 
buildup and cell venting. Excessive venting of cells may reduce useful capacity. 

To accomplish charge termination safely and reliably through temperature 
sensing has required fast-acting, precise and expensive equipment at the lower 
charge rates. Because of the size, cost and complexity of such a system, the 
thermal sensing approach to overcharge control heretofore has been impractical 
for the consumer oriented nickel-cadmium battery powered portable appliances 
and devices. 

The “‘Eveready’’ Fast Charge cell has been specially designed to withstand 
high rate overcharge (up to the 1 hour rate) and thus to overcome the above 
mentioned drawbacks. 

The ‘‘Eveready’’ Fast Charge cell exhibits a relatively sharp rise in tempera- 
ture during high rate overcharge. The particular type of thermal sensor to be 
used in combination with the cell or battery and the charger system is not 
critical. Probably the least expensive overall cell or battery control unit is 
provided by use of a simple snap-action thermostatic switch. The snap-action 
thermostatic switch combines the temperature sensing and circuit switching 
functions in one small, inexpensive device which can be easily attached to the 
cell or battery. 

A solid-state thermistor sensor may also be used. The thermistor is also 
relatively inexpensive and even more compact, although it performs only the 
function of a sensor. Auxiliary circuitry and a switching means are required to 
cut off the charging current in response to the thermistor input. Among the 
commercially available types of thermistors, the positive temperature coeffi- 
cient type is preferred because it changes resistance abruptly at a predetermined 
temperature. Auxiliary circuitry is thereby simplified without loss of reliability. 

In constructing individual cell or battery units, it is not critical that the 
thermal sensor be placed or maintained in actual physical contact with the cell 
proper, although this is preferred. Individual cell units may be constructed with 
a small flat disc-type thermostatic switch welded in contact with the bottom of 
the cell. Similar battery units may be constructed with a small thermistor or 
bimetallic switch placed in the space between adjoining cells. Any arrangement 
is satisfactory providing the thermal sensor is well exposed to the heat gener- 
ated by the individual cell or one or more cells of the battery. The use of 
extensive heat sinks, such as placing the entire battery in a water bath, is not 
recommended since this can prevent heat build up, impede oxygen recom- 
bination within the cell and lead to cell venting before sufficient heat 
rise occurs. 

The terminal leads from the thermal sensor may be connected to additional 
external contacts or may be brought out from the cell or battery unit and 
connected directly into the circuit. Where a sensor-switch device is used in a 
series-connected battery, it may be preferred to wire the switch internally 
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between two series cells so that no additional external contacts are required. 
The practicality of this connection depends upon discharge current value and 
sensor current rating. The advantage would be that the circuit would also open 
on discharge in case the battery becomes overheated for any reason. 

The charger circuit required for charging the individual cell or battery is not 
unique. A constant current type charger is recommended with due regard for 
heat dissipation and wattage ratings of all components. 

Further discussion on charging circuits and design considerations are found 
in the section titled ‘Fast Charge Nickel-Cadmium Battery Chargers,” 
pages 591-597, following the section on “’Nickel-Cadmium Battery Chargers.” 


"EVEREADY" FAST CHARGE NICKEL-CADMIUM CELLS 


Product Information 


Recent commercial use of “‘Eveready’’ Fast Charge cells in a variety of 
industrial and consumer applications has created widespread interest in various 
methods of charge control for nickel-cadmium cells and batteries. Much has 
been written and many approaches attempted — all with the single goal of 
achieving a low cost, reliable fast charging system. A review of some of the 
factors involved, and a discussion of the principles leading to the Fast Charge 


concept may be of interest. 
The use of a thermal cutout for fast charge control permits various 


modes of operation. The charge can be terminated and locked out. Or, the 
current can be reduced to a sustaining rate and maintained at this rate. Or, by 
selection of the control element, the current will cycle on and off and keep 
the battery at full charge. 


The use of temperature sensing is not new. Such systems have been con- 


sidered by various manufacturers at various times. In fact, Union Carbide has 
supplied special military battery systems, using temperature sensing charge 
control. The circuitry to accomplish this, however, was complex, expensive 
and operated at the 10 hour charge rate. What is new and different here is the 
cell’s ability to withstand high, one hour rate overcharge and exhibit a sharp 
temperature rise, which can easily be sensed by simple, inexpensive devices. 

Any rechargeable battery application requires careful consideration of the 
charging system and the charger to be used. Each must be tailored to the 
‘proposed usage schedule to insure maximum battery performance. Possible 
misapplications and mistakes must be considered and all safety features inves- 
tigated. When high rate charging is required, it is strongly recommended that you 
contact your Union Carbide Battery Products Division Sales Office. They will 
be able to work with you and provide you with a specially tailored battery 
suited to your particular needs. 

The line of “‘Eveready’” Fast Charge cylindrical cells includes capacities 
from 150 mAh to 4 Ah. A complete listing of cell types is found in Tables L 
and M, starting on pages 366 and 36/7, with individual specification sheets in 
the section beginning on page 405. 
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CELL TEMPERATURE (°F) 
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\Figure 25 shows typical voltage and temperature characteristics of the 
“‘Eveready’’ CF1 cells when charged at the one hour rate. Note that the 
temperature remains relatively constant until the cell approaches full charge. 
At this point, a steep rise in temperature is initiated and continued until the 
cutoff range of 110°F to 120°F (43.3°C to 48.9°C ) is reached. 

Either mechanical or electronic methods can be used to terminate the 
charge at the desired temperature. Experimental work has successfully used a 
mechanical snap-action or bimetallic thermostat such as those used commercially 
in gas heaters, liquid heaters, percolators, fire alarm detectors, clothes dryers 
and the like. Three possible concepts using this type of device are shown as 
Figures 26, 27 and 28, with comments on the pros and cons of the circuit in 
each case. 

A second means of terminating charge on the battery at the desired cutoff 
temperature is through the use of temperature responsive electronic circuitry. 
In essence, this circuit will electronically terminate charge when the desired 
temperature is reached through the use of a sensing element and switching type 
devices. A possible electronic circuit for this type of charge control is shown in 
Figure 29. The time to reach cutoff and the period of cycling “on” and “off” 
depends upon charge rate, battery packaging and ambient temperature. Your 
Union Carbide Battery Products Division Sales Office can arrange for a special 
battery design suited to your particular needs. 


NOTE: No patent liability shall be incurred by Union Carbide Corporation for the 
commercial use of any of the circuits described herein. 


TYPICAL VOLTAGE & TEMPERATURE CURVES 
OF ACF1 CELL AT 1 HOUR CHARGE RATE 


BATTERY VOLTAGE 


TIME ON CHARGE (MINUTES) 


FIGURE 25 


“EVEREADY” FAST CHARGE 
CONCEPT | 


3 


1. Thermostat with non lock out features — snap-action opens at 
110-120° F (43.3-48.9°C). Closes automatically at 95-105° F 
(35-40.6°C) 


2. Negative battery terminal for discharge. (2) 


FIGURE 26 12 


3. Positive battery terminal for both charge and discharge. 


Comments — This is the least expensive means of control available. This 
system would allow considerable overcharge if the battery is 
connected to the charger for long periods of time, since the 
battery would go back on charge as soon as the battery temper- 
ature dropped below 95°F (35°C). One distinct advantage is that 
a battery which has reacned high temperature on discharge will 
automatically go on charge as soon as the battery cools down. 


“EVEREADY” FAST CHARGE 
CONCEPT Il 


Lock Out Thermostat, Automatic Reset 


3 


1. Thermostat with electrical lock out — snap-action opens at 
about 110-120°F (43.3-48.9°C). 


2. Negative battery terminal for discharge. (2) 


FIGURE 27 2 


3. Positive battery terminal for both charge and discharge. 
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Comments — The shunting of the charge current through a heating element 


in thermal contact with the thermostat holds the thermostat in 
the open position until the battery is disconnected from the 
charger. As a result, there would be no significant overcharge 
current if the battery was left connected to the charger for 
lengthly periods of time. If some continuous charge current was 
desired, an appropriate resistor could be connected across the 
contacts of the thermostat as shown in Figure 27. A possible 
disadvantage would be the premature locking out of the ther- 
mostat if a battery still hot from a high rate discharge was con- 
nected to the charger. 


“EVEREADY” FAST CHARGE 


CONCEPT III 


Lock Out Thermostat, Mechanical Reset (Push Button) 


4 


FIGURE 28 12 


1. Thermostat with lock out feature — snap-action opens at about 110-120° F 
(43.3-48.9°C). Push button for mechanically resetting thermostats. 


2. Negative battery terminal for discharge. (2) 


3. Positive battery terminal for both charge and discharge. 


Comments — The snap-action thermostat would cut off all charge currents. 
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This concept might be useful in an application where high rate 
charge was not normally needed, but would be useful at certain 
intervals. A charger could be designed to provide more moderate 
charging such as the C/10 rate, unless the user pushed the reset 
button when a fast charge was required (as indicated in Figure 27). 
Again a heated battery from high rate discharge would necessi- 
tate a wait until the thermostat could be reset. 


“EVEREADY” EAST CHARGE 
CONCEPT IV 


Electronic Circuit Control 


FIGURE 29 


Circuit designed to cut off charge at 110-120°F (43.3-48.9°C). 


Comments — The big advantage of this concept is the small size of the 
thermistor (R4) contained in the battery pack. The circuit must 
be specifically designed for each application and its stability 
checked out over the temperature range encountered by the 
battery in actual use. 


CAUTION! CAUTION! CAUTION! 
“Eveready’”’ FAST CHARGE cells and batteries should not be continually over- 
charged at high rates. Undesirable cell degradation or heat build up damage 
will occur if batteries are left on high rate chargers. 

Specific guidelines, based on extensive laboratory testing are as follows: 


Trickle Charge 

To maintain a fully charged cell for standby service, charge at the 30 hour to 
50 hour rate. 

Normal Charge 

To charge cells and maintain a fully charged cell with little cell degradation, 
charge at the 10 hour to 30 hour rate. 


High Rate Charge 


To charge ‘‘Eveready’’ FAST CHARGE cells for immediate use, charge at the 
3 hour to 10 hour rate. Occasional overcharging for up to three days at these 
rates will not adversly effect cell performance. 


High Rate Charge with Control 


To charge ‘‘Eveready’’ FAST CHARGE cells as quickly as possible charge at the 
1 hour to 3 hour rate with proper charge control device. Overcharging, which 
might harm the cells, is prevented by the charge control device. It is also 
possible to charge at rates up to the 15 minute rate with specific charge 
control techniques. Your Union Carbide Application Sales Field Manager can 
supply this information. 
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DATA SHEETS 
NICKEL-CADMIUM CELLS & BATTERIES 
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1.2 
“EVEREADY” NO. B20 CELL (Flat Contacts) vorrs 


B2OT CELL (Two Solder Tabs) 


Type: Nickel-Cadmium 
Suggested Current Range: 0-2 milliamperes 


| __inches_—— | Millimeters Mele: 
ie POSITION OF TABS IN RELATION To 


ONE ANOTHER To BE WITHIN *5° 


(sees ERE A 


| ee 
B20 ah B20T 
.—, Flat Contacts . (—) Two Solder Tabs 
SPECIFICATIONS 
VOlAGG TADS. x escsee tit aetesc cuss doutved ares oonc tamale Oeuttae nes ueilenteieth taabedewaxcaiaekcs —,+1.2 
Average Service Capacity (to 1.1 volts) .............e.eseeees 20 milliampere-hours 
(Rated at 2 milliamperes) 
SIMS aderedss Pactual nine oee tat acalettweaatiave eaeeteten Flat contacts or two solder tabs 
AAVOY AGG WW CIQGUT sasisdpecancvasceaswsacsvodiansoxeausesioreuewocandserien 0.04 oz. (1.13 grams) 
Volume (by displacement) ............- 0.03 cubic inch (0.49 cubic centimeter) 
CO: orn cencasheraeuasetasincteieieareseacet One button (standard molded electrode) 


For service information see following page 
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“EVEREADY” NOS. B20 & B20T 


Average Performance Characteristics at 70°F (21.1°C) 


Nos. B20 ar B20T should be discharged only with currents up to 2 milliamperes. 
With a 2 milliampere discharge current the cell voltages are‘ 


Initial Voltage 1.32 volts 
(Voltage under load after 2 milliampere-hours have been removed from a 
fully charged cell) 

Average Voltage 1.22 volts 
(Voltage under load at midlife, after 10 milliampere-hours have been re- 
moved from a fully charged cell.) 


Final Voltage 1.10 volts 
(Voltage under load after 20 milliampere-hours have been removed from a 
fully charged cell.) 
Temperature Characteristics 
Ranges of temperature applicable to operation of the B20 or B20T cell are: 
Charge:  +32°F to +113°F (0°C to 45 C) 
Discharge: —4°F to +113°F (—20°C to 45°C) 
Storage: —40°F to +140°F (—40°C to 60°C) 
Charging Rate 


For fully discharged cells, charge for 14 hours at 2 milliamperes. Charging 
voltage: 1.35-1.50 volts. For partially discharged cells, reduce time or 
current proportionally. 


Trickle Charge 
Not recommended; 
Internal Resistance 


The internal resistance of a B20 or B2OT cell varies with state of charge, 


as follows: 
Cell Charged Cell % Discharged Cell Discharged 
4000 milliohms 5340 milliohms 7800 milliohms 


(Tolerance of + 20% applies to above values) 
Impedance (No Load) 


The impedance of a B20 or B20T cell varies with state of charge and frequency, 


as follows: Impedance (milliohms) 
Frequency (Hz) Cell Charged Cell % Discharged Cell Discharged 
50 2100 2600 4900 
100 1900 2400 4300 
1000 1500 1800 2500 
10000 1250 1450 1700 


(Tolerance of + 20% applies to above values) 
Soldering 


Do not make soldered connections to the B20 cell. Use the B20T cell for 
this purpose. 
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1.2 
“EVEREADY” NO. B50 CELL (Flat Contacts) voLTs 


B50T CELL (Two Solder Tabs) 


Type: Nickel-Cadmium 
Suggested Current Range: 0-5 milliamperes 


———nehes | -witimeters 
peer eee ees 
es Oe 
ee ee 
| _.106 [269 
ee 


-/00 
, 000°" 
-063  -~ 008" 
+000 
~9008" 


NOTE: POSITION 
OF TABS IN 
RELATION To ONE 


ANOTHER TO BE 
(—) : WITHIN 25° 


B50 B50T 
Flat Contacts Two Solder Tabs 


VOMAGG TADS: icceteecctn bh etece te eh te eee SS —,+1.2 

Average Service Capacity (to 1.1 volts) .......... cee eeeee es 50 milliampere-hours 
(Rated at 5 milliamperes) 

HOPI AIS ® acc acesecauseesnaleisasceunat eden caeuthtectietes Flat contacts or two solder tabs 

Average WeIGnt: neiccsienteesd ci tiedteenioced tok eencs 0.12 oz. (3.4 grams) 

Volume (by displacement) .............. 0.06 cubic inch (0.98 cubic centimeter) 


COIN eects, ect eens setenc eel atts gaa One button (standard molded electrode) 


For service information see following page sae 
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“EVEREADY” NOS. B50 & B50T 


Average Performance Characteristics at 70°F (21.1°C) 


Nos. B50 or B50T should be discharged only with currents up to 5 milliamperes. 
With a 5 milliampere discharge current the cell voltages are: 
Initial Voltage 1.32 volts 


(Voltage under load after 5 milliampere-hours have been removed from a 
fully charged cell). 


Average Voltage 1.22 volts 
(Voltage under foad at midlife, after 25 milliampere-hours have been re- 
moved from a fully charged cell.) 
Final Voltage 1.10 volts 
(Voltage under load after 50 milliampere-hours have been removed from a 
fully charged cell.) 
Temperature Characteristics 
Ranges of temperature applicable to operation of the B50 or B5OT cell are: 
Charge:  +32°F to +113°F (0°C to 45°C) 
Discharge: ~ 4°F to +113°F (—20°C to 45°C) 
Storage: —40°F to +140°F (—40°C to 60°C) 
Charging Rate 
For fully discharged cells, charge for 14 hours at 5 milliamperes. Charging 
voltage: 1.35-1.50 volts. For partially discharged cells, reduce time or 
current proportionally. 
Trickle Charge 
Not recommended. 
Internal Resistance 
The internal resistance of a B50 or B50T cell varies with state of charge, as follows: 


Cell Charged Cell % Discharged Cell Discharged 
1500 milliohms 1800 milliohms 5000 milliohms 


(Tolerance of + 20% applies to above values) 
Impedance (No Load) 
The impedance of a B50 or B5OT cell varies with state of charge and frequency, 
as follows: 


edan jllioh —s 

Frequency (Hz) Cell Charged Cell % Discharged Cell Discharged 
50 1160 1450 1680 
100 1090 1260 1400 
1000 900 880 910 
10000 700 650 710 


(Tolerance of + 20% applies to above values) 
Polarity Reversal 
The B50 or B5OT cell can be reversed without damage for 5 hours at 5 
milliamperes. This permits its use without hazard in series groups. 
Soldering 


Do not make soldered connections to the B50 cell. Use the B50T cell for 
this purpose. 


1.2 
“EVEREADY” NO. OBSO CELL (Flat Contacts) VOLTS 
OBSOT CELL (Two Solder Tabs) 


Type: Nickel-Cadmium 
Suggested Current Range: 0-45 milliamperes 


Flat Contacts Two Solder Tabs 


SPECIFICATIONS 


NOlAGC!: TAS aon she isis cial na anc a sacnwdatnwal cucauetwadswandwasmiabenceuimatteaes Se | 

Average Service Capacity (to 1.1 volts) oo... eee eee 90 milliampere-hours 
(Rated at 9 milliamperes) 

THORMUNONS' s.cccdawcccsaniucnysunttaressumusactanaravactearaaes Flat contacts or two solder tabs 

Average Weight 2.323 5s aie ete ees 0.2 oz. (5.7 grams) 

Volume (by displacement)............... 0.07 cubic inch (1.2 cubic centimeters) 

Oe | Ret ae no ae Renee ee mo te One oval button (standard molded electrode) 


For service information see following pages 


PAGE 


409 


“EVEREADY” NOS. OB90 & OBSOT 


Average Performance Characteristics at 70°F (21.1°C) 
Typical Discharge Curves 


CELL VOLTAGE 
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CELL VOLTAGE 
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CAPACITY VS. DISCHARGE CURRENT 


0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 
DISCHARGE CURRENT IN MILLIAMPERES 


CAPACITY IN MILLIAMPERE-HOURS 


EXAMPLE: Assume a 35 milliampere discharge to a 1.1 volt endpoint. The 
OB90 (or OB9OT) cell has a capacity of 70 milliampere-hours 
(this provides a discharge time of 2 hours.) 


“EVEREADY” NOS. OB90 & OB9OT 


CAPACITY VS. TEMPERATURE 
& 100 


DISCHARGE CURRENT: 9 MILLIAMPERES 


as! 
7 ttt ttt tt tt 
ott tty Et tet ty 


—10 0 10 20 30 40 50 60 70 80 90 100 11M 120 130 
TEMPERATURE IN DEGREES FAHRENHEIT 


CAPACITY IN MILLIAMPERE-HOU 
7) 
ras) 


Ranges of temperature applicable to operation of the OB90 
or OBQOT cell are: 


Charge: +32°F to +113°F (0°C to 45°C) 
Discharge: — 4°F to +113°F (-20°C to 45°C) 
Storage: —40°F to +140°F (-40°C to 60°C) 


CHARGE RATE VS. CHARGING TIME 


CHARGE VOLTAGE: 1.35-1.50 VOLTS 


14 15 16 17 18 19 20 21 22 23 24 25 26 
CHARGING TIME IN HOURS FOR FULLY DISCHARGED CELL 


CHARGE RATE IN MILLIAMPERES 


For partially discharged cells, reduce time or current proportionally. 


Trickle Charge 


Not recommended. 
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“EVEREADY” NOS. OB90 & OBSOT 


internal Resistance 


The internal resistance of an OB9O (or OB90T) cell varies with state of charge, 
as follows: 


Cell Charged Cell % Discharged Cell Discharged 
1100 milliohms 1050 milliohms 4000 milliohms 


(Tolerance of + 20% applies to above values) 


Impedance (No Load) 


The impedance of an OB9O (or OB9OT) cell varies with frequency and state 
of charge, as follows: 


!mpedance (milliohms) 


Frequency (Hz) Cell Charged Cell % Discharged Cell Discharged 
50 1050 2750 5300 
100 925 2300 4100 
1000 550 1000 1350 
10000 450 650 750 


(Tolerance of + 20% applies to above values) 


Polarity Reversal 


The OB90 (or OB9OT) cell can be reversed without damage for 5 hours at 9 
milliamperes. This permits its use without hazard in series groups. 


Soldering 
Do not make soldered connections to the OB90 cell. Use the OB9OT cell for 
this purpose. 
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1.2 
“EVEREADY” NO. B150 CELL (Flat Contacts) one 


B150T CELL (Two Solder Tabs) 


Type: Nickel-Cadmium 
Suggested Current Range: 0-75 milliamperes 


284 | 


9/4. - “ +,000 

4.0007 272 914 1644,000" ~ 024" 

~-0/6" | /ISBr000" +900 —.0/6" 77012" | * 
-—o12" ~O2F' | 


B150 é B150T 


(—) Flat Contacts (—) Two Solder Tabs 
SPECIFICATIONS 
WOM Age: TAOS ecie si sacciata cers anche atau Mevanuencseedolvactheccwassaieseaceecea: ae a 
Average Service Capacity (to 1.1 volts) 0.0.0.0... 150 milliampere-hours 
(Rated at 15 milliamperes) 

D0 011 =| ge eR PEE Or Flat contacts or two solder tabs 
Average Weight .oscscccccssssescccsceaceodcconteedaccassnsvescesendeesees 0.4 oz. (11.3 grams) 
Volume (by displacement)............... 0.16 cubic inch (2.6 cubic centimeters) 
2) | eee ae ee eee One button ( ANSI K23) (standard molded electrode) 


For service information see following pages SAGE’ 
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“EVEREADY” NOS. B150 & B150T 


CAPACITY VS. TEMPERATURE 


175 


CAPACITY IN MILLIAMPERE—HOURS 


-10 0 10 20 30 40 50 60 70 80 90 100 110 120 130 


Ranges of temperature applicable to operation 
of the B150 or B150T cell are: 


Charge: +32°F to +113°F (0°C to 45°C) 


Discharge: — 4°F to +113°F (-20°C to 45°C) 
Storage: —40°F to +140°F (-40°C to 60°C) 


120 48.9 


CHARGE RATE VS. CHARGING TIME 
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CHARGING TIME IN HOURS FOR FULLY DISCHARGED CELL 
For partially discharged cells, reduce time or current proportionally. 


Trickle Charge 


Not recommended. 
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“EVEREADY” NOS. B150 & B150T 


Internal Resistance 


The internal resistance of a B150 (or B150T) cell varies with state of charge, 


as follows: 61 Charged Cell % Discharged Cell Discharged 
550 milliohms 640 milliohms 1370 milliohms 


(Tolerance of + 20% applies to above values) 


nn 


Impedance (No Load) 
The impedance of a B150 (or B150T) cell varies with frequency and state of 


charge, as follows: Impedance (milliohms) 
Frequency (Hz) Cell Charged Cell % Discharged Cell Discharged 
50 240 310 490 
100 230 270 450 
1000 190 200 250 
10000 150 155 185 


(Tolerance of + 20% applies to above values) 


Polarity Reversal 


The B150 (or B150T) cell can be reversed without damage for 5 hours at 15 
milliamperes. This permits its use without hazard in series groups. 


Soldering 


Do not make soldered connections to the B150 cell. Use the B150T cell for 
this purpose. 
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“EVEREADY” NO. CF150 CELL (Flat Contacts) 
CF150T CELL (Two Solder Tabs) 


Type: Nickel-Cadmium 
Suggested Current Range: 0-600 milliamperes 


NOTE: See pages 393-401 for general 
information on Fast Charge cells. 


Dimensions are for labeled cells 


NOTE: Data are tentative. Cells 
presently available on a sample 
basis. Can be made available for 
large scale applications. 


CF150 . CF150T 
Flat Contacts Two Solder Tabs 


WOltAGE: FAS gsaiecccos ciewechcloveitescceawusteaseselencaawsens neta cetea teatime ae eineeas —,+1.2 

Average Service Capacity (to 1.0 volt) oo... eee 150 milliampere-hours 
(Rated at 150 milliamperes) 

GRIM aS? sae Slate tote cocad tome ataneeneitalcetinaxences Flat contacts or two solder tabs 

AVerage WeIGIT: xcsccicc acids eanietasitisteasscaccusssedetadaciaecsvoweeas 0.4 oz. (11.3 grams) 

Volume (by displacement).............. 0.19 cubic inch (3.1 cubic centimeters) 

WS ta cree seassate seats ecietieee sa taaeaneonastemama ate saamtannana coutueausinadceuaere One cylindrical 


(N size) High Rate-Fast Charge 


For service information see following pages 
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“EVEREADY” NOS. CF150 & CF150T 


Average Performance Characteristics at 70° F (21.1°C) 
Typical Discharge Curves 


The following performance curves assume the cells were fast charged at 50 
milliamperes. A slight reduction in capacity will be experienced when charged at 
lower rates. 


CELL VOLTAGE 


CELL VOLTAGE 


0 20 40 60 80 100 120 140 
DISCHARGE TIME IN MINUTES 


CAPACITY VS. DISCHARGE CURRENT 


100 20 


0 


CAPACITY IN MILLIAMPERE- 
HOURS 


DISCHARGE CURRENT IN MILLIAMPERES 
EXAMPLE: Assume a 400 milliampere discharge to a 0.9 volt endpoint. The 
CF150 (or CF150T) cell has a capacity of 150 milliampere-hours. 
(This provides a discharge time of 23 minutes.) 


“EVEREADY” NOS. CF150 & CF150T 


Operating and Storage Temperatures 
Ranges of temperature applicable to operation of the CF 150 or CF150T cell are: 
Charge: +60°F to +113°F (15.6°C to 45°C) 


Discharge: — 4°F to +113°F (—20°C to 45°C) 
Storage: —40°F to +140°F (—40°C to 60°C) 


Charge Rate vs. Charging Time 


Note: See pages 393-401 for general information on Fast Charge cells. 


— —|j— —|— — | — — |— —|— —|]— — 


BATTERY ENGINEERING 
DEPARTMENT 


Seen x 
CT eee 
pitti ttt it yy 
| 7 8 9 10 11 12 13 14 

CHARGING TIME IN HOURS FOR FULLY DISCHARGED CELL 

For partially discharged cells, reduce time or current proportionally. 


CHARGING CURRENT IN MILLIAMPERES 
> 
ol 


Trickle Charge 
To maintain a fully charged cell for standby service, charge at 3 to 5 mA. 
Note: Trickle charge shown will maintain a fully charged cell at 100% 


capacity. A trickle charge of 3.75 mA will bring a discharged cell up to 
85% capacity. 


Normal Charge 


To charge cells and maintain a fully charged cell with little cell degradation, 
charge at 5to 15 mA. 


“EVEREADY” NOS. CF150 & CF150T 


High Rate Charge 


To charge cells for immediate use, charge at 15 to 50 mA. Occasional over- 
charging for up to three days at these rates will not adversely affect cell 
performance. 


High Rate Charge with Control 


To charge cells as quickly as possible charge at 50 to 150 mA with proper 
charge control device. Overcharging, which might harm the cells, is prevented 
by the charge control device. 


Internal Resistance 


The internal resistance of a CF 150 or CF150T cell varies with state of charge, 


as follows: 
Cell Charged Cell % Discharged 
50 milliohms 60 milliohms 


(Tolerance of + 20% applies to above values) 


Impedance (No load) 


The impedance of a charged CF150 or CF150T cell varies with frequency, 


as follows: 
Frequency (Hz) Impedance (milliohms) (For Charged Cell) 
50 55 
1000 50 
10000 45 


(Tolerance of + 20% applies to above values) 


Pulse Discharge Capabilities 


Pulses of 5 seconds or less 


(Pulses spaced evenly over entire discharge period) 
Discharge per pulse: Not to exceed 12.5 ampere-seconds. 
Average current over entire discharge period: 

Not to exceed 625 milliamperes 
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1.2 


EVEREADY” NO. CH150 CELL (Flat Contacts) rs 


CH150T CELL (Two Solder Tabs) 


Type: Nickel-Cadmium 
Suggested Current Range: 0-600 milliamperes Dimensions are for labeled cells 


CH150 CH150T 
Fiat Contacts Two Solder Tabs 


SPECIFICATIONS 
VO TaGes Fas? c.tisdeeatoeadaavecnvautnstieaeces aeintual coesuaneeeeh Gone aeetececssn care: —,+1.2 
Average Service Capacity (to 1.0 volt) oo... eee 150 milliampere-hours 
(Rated at 150 milliamperes) 
WECT NaS: 25 3.0 Sarat Oe cere aisttee tan data aeceaers Flat contacts or two solder tabs 
PAVEE AGE WEIGHT 23: cictecicchaccd a teatabuuvecuducedixsaiueieuascobiedeasee 0.4 oz. (11.3 grams) 
Volume (by displacement)............... 0.19 cubic inch (3.1 cubic centimeters) 
GN tesla esa ise dss alc dea ieostcetele One cylindrical (N size) High Rate 


For service information see following pages 


“EVEREADY” NOS. CH150 & CH150T 


Average Performance Characteristics at 70°F (21.1°C) 
Typical Discharge Curves 


CELL VOLTAGE 


CELL VOLTAGE 


DISCHARGE TIME IN MINUTES 


CAPACITY VS. DISCHARGE CURRENT 


DISCHARGE CURRENT IN MILLIAMPERES 


CAPACITY IN MILLIAMPERE-HOURS 


\ ExAnPLe: Assume a 100 milliampere discharge to a 1.0 volt endpoint. The 


CH150 (or CH150T) has a capacity of 150 milliampere-hours. 
(This provides a discharge time of 1.5 hours.) 


“EVEREADY” NOS. CH150 & CH150T 


Operating and Storage Temperatures 
Ranges of temperature applicable to operation of the CH150 or CH150T cell are: 


Charge: +32°F to +113°F (0°C to 45°C) 
Discharge: — 4°F to +113°F (—20°C to 45°C) 
Storage: —40°F to +140°F (—40°C to 60°C) 


Charge Rate vs. Charging Time 


“14 15 16 17 18 19 20 21 22 23 = 25 26 27 28 


CHARGE RATE IN MILLIAMPERES 


CHARGING TIME IN HOURS FOR FULLY DISCHARGED CELL 


For partially discharged cells, reduce time or current proportionally. 
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“EVEREADY” NOS. CH150 & CH150T 


Trickle Charge 
To maintain a fully charged cell for standby service, charge at 3 to 5 milliamperes. 


NOTE: Trickle charge shown will maintain a fully charged cell at 100% 
capacity. A trickle charge of 3.75 mA will bring a discharged cell 
up to 85% capacity. 


Normal Charge 
To charge cells and maintain a fully charged cell with little cell degradation, 
charge at 5to 15 mA. 


Internal Resistance 


The internal resistance of a CH150 or CH150T cell varies with state of charge, 
as follows: 
Cell Charged Cell % Discharged 


40 milliohms 50 milliohms 
(Tolerance of + 20% applies to above values) 


Impedance (no load) 
The impedance of a charged CH150 or CH150T cell varies with frequency, 


as follows: 
Frequency (Hz) Impedance (milliohms) (for charged cell) 
50 44 
1000 40 
10000 35 


(Tolerance of + 20% applies to above values) 


Pulse Discharge Capabilities 


Pulses of 5 seconds or less 


(Pulses spaced evenly over entire discharge period) 
Discharge per pulse: Not to exceed 12.5 ampere-seconds. 
Average current over entire discharge period: 

Not to exceed 625 milliamperes 
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1.2 
SHERE REED NOS SSeS EEE — 


Type: Nickel-Cadmium 
Suggested Current Range: 0-600 milliamperes 


[Inches | Millimeters | 
| 076 | 1.93 
| 080 | 2.03 
| A709 


076 
.080 
.470 


SPECIFICATIONS 
WOltaGE” FADS) -svcscdpertavsctoestcecinshcban le teccenivdateicnodnaataueecaspacmedivenapeseaneneet —,+1.2 
Average Service Capacity (to 1.0 volt) wu. 150 milliampere-hours 
(Rated at 150 milliamperes) 
VOR AIIMGIS 22 iocecacccaneeascenioce tad talwecdsaweeebeds One flat, one conical projection 
AVerade WEIGKTS siencccocide cleat cletei eta eared 0.3 oz. (8.5 grams) 
CON cet Sas saci reane dcthasadchanssoaseotaeses One cylindrical (CH150) High Rate 


For service information see following pages 


“HERCULES” NO. HS4133 


Average Performance Characteristics at 70°F (21.1°C 
Typical Discharge Curves 


CELL VOLTAGE 


CELL VOLTAGE 


0 20 40 60 120 140 
DISCHARGE TIME IN MINUTES 


CAPACITY VS. DISCHARGE CURRENT 


0.9 volt 
1.0 volt 
1.1 volts 


0 100 200 300 400 500 600 700 
DISCHARGE CURRENT IN MILLIAMPERES 


CAPACITY IN MILLIAMPERE-HOURS 


EXAMPLE: Assume a 100 milliampere discharge to a 1.0 volt endpoint. The 
HS4133 battery has a capacity of 150 milliampere-hours. (This 
provides a discharge time of 1.5 hours.) 


“HERCULES” NO. HS4133 


Operating and Storage Temperatures 

Ranges of temperature applicable to operation of the HS4133 cell are: 
Charge: +32°F to +113°F (0°C to 45°C) 
Discharge: — 4°F to +113°F (—20°C to 45°C) 
Storage: —40°F to +140°F (—40°C to 60°C) 


Charge Rate vs. Charging Time 


Ny VOLTAGE: 1.35-1.45 VOLTS a 


pepter arr 
wLLLI titi tm tt 


14 15 16 18 19 20 21 22 23 24 25 26 27 28 


15.0 


10.0 


CHARGE RATE IN MILLIAMPERES 


CHARGING TIME IN HOURS FOR FULLY DISCHARGED CELL 


For partially discharged cells, reduce time or current proportionally. 


Trickle Charge 
To maintain a fully charged cell for standby service, charge at 3 to 5 milliamperes. 


NOTE: Trickle charge shown will maintain a fully charged cell at 100% 
capacity. A trickle charge of 3.75 mA will bring a discharged cell 
up to 85% capacity. 


Normal Charge 


To charge cells and maintain a fully charged cell with little cell degradation, 
charge at 5to 15 mA. 


Pulse Discharge Capabilities 


Pulses of 5 seconds or less 


(Pulses spaced evenly over entire discharge period) 
Discharge per pulse: Not to exceed 12.5 ampere-seconds. 
Average current over entire discharge period: 


Not to exceed 625 milliamperes 
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1.2 
EVEREADY” NO. B225 CELL (Flat Contacts) be 


B225T CELL (Two Solder Tabs) 


Type: Nickel-Cadmium 
Suggested Current Range: 0-115 milliamperes 


B225 B225T 
(—) Flat Contacts (—) Two Solder Tabs 
SPECIFICATIONS 
VOIPAGE: TADS: iio X tacatetchatvelauelacsaict abelian aeacutnecadecwennatelcluiediaces —,+1.2 
Average Service Capacity (to 1.1 volts)... ee eee 225 milliampere-hours 
(Rated at 22 milliamperes) 
MOV IM GS ca saend Bcherdseedaatereeduvcndacsauavadeaneste Flat contacts or two solder tabs 
Average Weight .............ccccecsscceececcccceccecceccersecensecceseass 0.45 oz. (12.8 grams) 
Volume (by displacement) ............ 0.23 cubic inch (3.77 cubic centimeters) 
Cell steinieniis siendaveunrnes One button ( ANSI K28) (standard molded electrode) 


For service information see following pages 


“EVEREADY” NOS. B225 & B225T 


Average Performance Characteristics at 70° F (21.1° C) 
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DISCHARGE TIME IN HOURS 
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DISCHARGE TIME IN MINUTES 


CAPACITY VS. DISCHARGE CURRENT 


0 
5 
0 
15 
100 
5 


350 


150 200 250 300 
DISCHARGE CURRENT IN MILLIAMPERES 


100 
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SHYNOH—SYAdNVITTIW NIE ALIOVdV9 


Assume a 200 milliampere discharge to a 0.9 volt endpoint. The 


EXAMPLE: 


B225 (or B225T) cell has a capacity of 100 milliampere-hours. 


(This provides a discharge time of 30 minutes.) 


“EVEREADY” NOS. B225 & B225T 


CAPACITY VS. TEMPERATURE 


300 


CAPACITY IN MILLIAMPERE—HOURS 


—-10 0 10 20 30 40 50 60 70 80 90 100 110 120 130 
TEMPERATURE IN DEGREES FAHRENHEIT 


Ranges of temperature applicable to operation 
of the BH225 (or B225T) cell are: 


Charge: +32°F to +113°F (0°C to 45°C) 
Discharge: — 4°F to +113°F (-20°C to 45°C) 
Storage: —40°F to +140°F (-40°C to 60°C) 


CHARGE RATE VS. CHARGING TIME 
24 


12 


CHARGE RATE IN MILLIAMPERES 


14 15 16 #17 #18 #19 20 21 22 23 24 = 25 


CHARGING TIME IN HOURS FOR FULLY DISCHARGED CELL 


For partially discharged cells, reduce time or current proportionally. SEE 
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“EVEREADY” NOS. B225 & B225T 


Trickle Charge 


Not recommended. 


Internal Resistance 


The internal resistance of a B225 (or B225T) cell varies with state of charge, 
as follows: 


Cell Charged Cell % Discharged Cell Discharged 
465 milliohms 690 milliohms 1340 milliohms 


(Tolerance of + 20% applies to above values) 


Impedance (No Load) 
The impedance of a B225 (or B225T) cell varies with state of charge and 


frequency, as follows: Impedance (milliohms) 
Frequency (Hz) Cell Charged Cell % Discharged Cell Discharged 
50 200 330 440 
100 190 250 350 
1000 150 190 210 
10000 120 140 135 


(Tolerance of + 20% applies to above values) 


Polarity Reversal 
The B225 (or B225T) cell can be reversed without damage for 5 hours at 22 
milliamperes. This permits its use without hazard in series groups. 


Soldering 
Do not make soldered connections to the B225 cell. Use the B225T cell for 
this purpose. 
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1.2 
“EVEREADY” NO. BH225 CELL (Flat Contacts) vouts 


BH225T CELL (Two Solder Tabs) 


Type: Nickel-Cadmium 
Suggested Current Range: 0-115 milliamperes 


(=) (—) 
BH225 BH225T 
Flat Contacts Two Solder Tabs 
SPECIFICATIONS 
WOltage: Tas. <ssiccpaciasseetiess cn oeaulie dutta vaessn ones Beedduvencaeeuwaneed aioneoad: —,+1.2 
Average Service Capacity (to 1.1 volts) ............ eee 225 milliampere-hours 
(Rated at 22 milliamperes) 
OPM als: .cRciasck oi cevcdinck entwined Sosa catemeees Flat contacts or two solder tabs 
PVE rage: WEIGHT esses di ece tw vithaaredeesntd atic ities hectecs 0.47 oz. (13.3 grams) 
Volume (by displacement).............. 0.23 cubic inch (3.8 cubic centimeters) 
6) | Gee rrr eee One button (ANSI K28) [High Rate (molded electrode)] 


For service information see following pages 


“EVEREADY” NOS. BH225 & BH225T 


Average Performance Characteristics at 70° F (21.1°C) 
Typical Discharge Curves 


CELL VOLTAGE 


CELL VOLTAGE 


o 
NO 
So 
oO 
© 
© 
© 
_ 
oO 
i] 


120 140 


\e) 


ISCHARGE TIME IN MINUTES 


CAPACITY VS. DISCHARGE CURRENT 


0 50 100 150 200 250 300 350 
DISCHARGE CURRENT IN MILLIAMPERES 

EXAMPLE: Assume a 175 milliampere discharge to a 0.9 volt endpoint. The 

BH225 (or BH225T) cell has a capacity of 200 milliampere-hours. 

(This provides a discharge time of 1.1 hours.) 


CAPACITY IN MILLIAMPERE-HOURS 


“EVEREADY” NOS. BH225 & BH225T 


CAPACITY VS. TEMPERATURE 
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CAPACITY IN MILLIAMPERE—HOURS 


Ranges of temperature applicable to 
operation of the BH225 (or BH225T) cell are: 


== 

i 

Charge: +32°F to +113°F (0°C to 45°C) 
Discharge: — 4°F to +113°F (—20°C to 45°C) + 


—10 
20 
30 
50 
Storage: —40°F to +140°F (—40°C to 60°C) 15.6 
70 21.1 
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CHARGE RATE VS. CHARGING TIME 
Sree shee eee eRe 


CHARGE RATE 
IN MILLIAMPERES 


2 
14 15 16 17 18 19 20 21 22 23 24 25 


CHARGING TIME IN HOURS FOR FULLY DISCHARGED CELL 
For partially discharged cells, reduce time or current proportionally. 


Trickle Charge 


Not recommended. 
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“EVEREADY” NOS. BH225 & BH225T 


Internal Resistance 


The internal resistance of a BH225 (or BH225T) cell varies with state of charge, 


as follows: 
Charged % Discharged Discharged 
230 milliohms 190 milliohms 310 milliohms 


(Tolerance of + 20% applies to above values) 


Impedance (no load) 


The impedance of a BH225 (or BH225T) cell varies with state of charge and 


frequency, as follows: impedance (milliohms) 


Frequency (Hz Charged ¥%Discharged Discharged 
50 110 120 205 
100 100 115 175 
1000 85 85 100 
10000 65 65 60 


(Tolerance of + 20% applies to above values) 


Polarity Reversal 


The BH225 (or BH225T) cell can be reversed without damage for 5 hours at 22 
milliamperes, This permits its use without hazard in series groups. 


Pulse Discharge Capabilities 
Pulses of 5 seconds or less 


(Pulses spaced evenly over entire discharge period) 
Discharge per pulse: not to exceed 15 ampere-seconds 
Average current over entire discharge period: Not to exceed 0.75 ampere 


Terminal Voltage vs. Load (for computing output power) 


TERMINAL VOLTAGE 


INSTANTANEOUS LOAD CURRENT— AMPERES 


Soldering 


Do not make soldered connections to the BH225 cell. Use the BH225T cell for 
this purpose. 


PAGE 


436 


“EVEREADY” NO. CF225 CELL (Flat Contacts) 
CF225T CELL (Two Solder Tabs) 


Type: Nickel-Cadmium oie NOTE: See pages 393-401 for general 
Suggested Current Range: 0-900 milliamperes — information on Fast Charge cells. 


DIMENSIONS ARE 
FOR LABELED CELLS. 


CF225 CF225T 
Fiat Contacts Two Solder Tabs 


SPECIFICATIONS 
NOIRAGE. FAS its tala cae ng danas catcemuineabaccandvecaeat anes wacaiaues’ uaasenmiuenueees —,+1.2 
Average Service Capacity (to 1.0 volt)... eee 225 milliampere-hours 
(Rated at 225 milliamperes) 
B21 11 (ye er SPO eo Flat contacts or two solder tabs 
Average WeIGMU... cic cescrsecsessledewsacupesese cd ncasacsdedosbabdveaes 0.4 oz. (11.3 grams) 
Volume (by displacement)............... 0.23 cubic inch (3.8 cubic centimeters) 
ROU ioe lero tana treadontes tag heaccoehand One cylindrical High Rate—Fast Charge 


For service information see following pages Baas 
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“EVEREADY” NOS. CF225 & CF225T 


Average Performance Characteristics at 70° F (21.1°C) 
Typical Discharge Curves 


The following performance curves assume the cells were fast charged at 75 
milliamperes. A slight reduction in capacity will be experienced when charged 
at lower rates. 


CELL VOLTAGE 


CELL VOLTAGE 


DISCHARGE TIME IN MINUTES 


CAPACITY VS. DISCHARGE CURRENT 
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DISCHARGE CURRENT IN MILLIAMPERES 
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Assume a 500 milliampere discharge to a 1.0 volt endpoint. The 
CF225 (or CF225T) cell has a capacity of 200 milliampere-hours. 


(This provides a discharge time of 24 minutes.) 
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“EVEREADY” NOS. CF225 & CF225T 


Operating and Storage Temperatures 
Ranges of temperature applicable to operation of the CF 225 or CF225T cell are: 


Charge: +60°F to +113°F (15.6°C to 45°C) 
Discharge: — 4°F to +113°F (—20°C to 45°C) 
Storage: —40°F to +140°F (—40°C to 60°C) 


Charge Rate vs. Charging Time 


NOTE: See pages 393-401 for general information on Fast Charge cells. 
ws 11 TTT TTT TT 
‘aol AL a 


CHARGE VOLTAGE: 1.5-1.6 VOLTS 


CHARGE RATE IN MILLIAMPERES 
SS 
o 


1 2 3 4 5 6 7 #8 9 10 11 12 13 14 
CHARGING TIME IN HOURS FOR FULLY DISCHARGED CELL 
For partially discharged cells, reduce time or current proportionally. 


Trickle Charge 


To maintain a fully charged cell for standby service, charge at 4.5 to 7.5 mA. 
NOTE: Trickle charge shown will maintain a fully charged cell at 100% capacity. 
A trickle charge of 5.6mA will bring a discharged cell up to 85% capacity. 


Normal Charge 


To charge cells and maintain a fully charged cell with little cell degradation, 
charge at 7.5 to 22.5 mA. 


High Rate Charge 


To charge cells for immediate use, charge at 22.5 to 75 mA. Occasional over- 
charging for up to three days at these rates will not adversely affect cell perfor- 
mance. 
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“EVEREADY” NOS. CF225 & CF225T 


High Rate Charge with Control 


To charge cells as quickly as possible charge at 75 to 225 mA with proper 
charge control device. Overcharging, which might harm the cells, is prevented 
by the charge control device. 


Internal Resistance 


The internal resistance of a CF 225 or CF225T cell varies with state of charge, 
as follows: 


Cell Charged Cell % Discharged 
33 milliohms 45 milliohms 


(Tolerance of + 20% applies to above values) 


Impedance (No load) 


The impedance of a charged CF225 or CF225T cell varies with frequency, 
as follows: 


Frequency (Hz impedance (milliohms) (for charged cell 
50 33 
1000 32 
10000 34 


(Tolerance of + 20% applies to above values) 


Pulse Discharge Capabilities 
Pulses of 5 seconds or less 


(Pulses spaced evenly over entire discharge period) 
Discharge per pulse: Not to exceed 18 ampere-seconds 
Average current over entire discharge period: 

not to exceed 750 milliamperes 
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1.2 
“EVEREADY” NO. CH225 CELL (Flat Contacts) 


VOLTS 
CH225T CELL (Two Solder Tabs) 
Type: Nickel-Cadmium DIMENSIONS ARE 
Suggested Current Range: 0-900 milliamperes FOR LABELED CELLS. 


Citimeters 
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CH225 CH225T 
Flat Contacts Two Solder Tabs 
SPECIFICATIONS 
AY 6) =] [= et r= 6 | eae ye ea eT ee —,+1.2 
Average Service Capacity (to 1.0 volt) oo... 225 milliampere-hours 
(Rated at 225 milliamperes) 
OGM IS sees ol ie tactical oh dee ae areneteucdes Sates Flat contacts or two solder tabs 
PAVEV AGC WCIGNE 5.ccc ss dsdced sede dutonnsceteicacesgusieeledechechreales 0.4 oz. (11.3 grams) 
Volume (by displacement) .............. 0.23 cubic inch (3.8 cubic centimeters) 
CSU sce hast Sc csaae eile oak ce decuaenca deen aeesegeniantetteslactcass One cylindrical High Rate 


For service information see following pages 
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“EVEREADY” NOS. CH225 & CH225T 


Average Performance Characteristics at 70°F (21.1°C) Typical Discharge Curves 
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DISCHARGE CURRENT IN MILLIAMPERES 


CAPACITY IN MILLIAMPERE-HOURS 


EXAMPLE: Assume a 500 milliampere discharge to a 1.0 volt endpoint. 
The CH225 (or CH225T) has a capacity of 200 milliampere- 
hours. (This provides a discharge time of 24 minutes.) 


“EVEREADY” NOS. CH225 & CH225T 


Operating & Storage Temperatures 

Ranges of temperature applicable to operation of the CH225 or CH225T cell are: 
Charge: +32°F to +113°F (0°C to 45°C) 
Discharge: —4°F to +113°F (—20°C to 45° C) 
Storage: —40°F to +140°F (—40°C to 60°C) 


Charge Rate vs. Charging Time 
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CHARGING TIME IN HOURS FOR FULLY DISCHARGED CELL 


For partially discharged cells, reduce time or current proportionally. 


Trickle Charge 


To maintain a fully charged cell for standby service, charge at 4.5 to 
7.5 milliamperes. 


NOTE: Trickle charge shown will maintain a fully charged cell at 100% capacity. 
A trickle charge of 5.6 mA will bring a discharged cell up to 85% capacity. 


Normal Charge 


To: charge cells and maintain a fully charged cell with little cell degradation, 
charge at 7.5 to 22.5 mA. 
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“EVEREADY” NOS. CH225 & CH225T 


Internal Resistance 


The internal resistance of a CH225 or CH225T cell varies with state of charge, 
as follows: 


Cell Charged Cell % Discharged 
33 milliohms 45 milliohms 


(Tolerance of * 20% applies to above values) 


lmpedance (No load) 
The impedance of a charged CH225 or CH225T cell varies with frequency, 


as follows: 
Frequency (Hz) Impedance (milliohms) (for charged cell) 
50 33 
1000 32 
10000 34 


Pulse Discharge Capabilities 


Pulses of 5 seconds or less 


(Pulses spaced evenly over entire discharge period) 


Discharge per pulse: Not to exceed 18 ampere-seconds. 
Average current over entire discharge period: Not to exceed 750 milliamperes 
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“EVEREADY” NO. CF450 CELL (Flat Contacts) 
CF450T CELL (Two Solder Tabs) 


Type: Nickel-Cadmium 
Suggested Current Range: 0-1.8 amperes 


NOTE: SEE PAGES 393-401 for general 
information on Fast Charge cells. 


ill I eled cells. 
Millimeters Dimensions are for labeled c 


> CF450 — CF450T 
Flat Contacts Two Solder Tabs 


SPECIFICATIONS 
WO age Td ps sso ie Seva Reinet aces es Jae ie stncina cece cteusmocesievedceauteawak earn ae 4 
Average Service Capacity (to 1.0 volt)... 450 milliampere-hours 
(Rated at 450 milliamperes) 
TOROUMANS: 2acocc-eesentieeactemesepwes net auton Flat contacts or two solder tabs 
PAVE AGE VOIGT so. oie 053g dese enedeusesseddeicien iebeiedenseasnees 0.71 oz. (20.1 grams) 
Volume (by displacement) ............... 0.4 cubic inch (6.6 cubic centimeters) 
6) | ree oan ne nee ero tre ene ee nee Te One cylindrical—High Rate—Fast Charge 


For service information see following pages 


“EVEREADY” NOS. CF450 & CF450T 


Average Performance Characteristics at 70° F (21.1°C) 
Typical Discharge Curves 


The following performance curves assume the cells were fast charged at 150 
milliamperes. A slight reduction in capacity will be experienced when charged 
at lower rates. 


CELL VOLTAGE 


CELL VOLTAGE 


DISCHARGE TIME IN MINUTES 


CAPACITY VS. DISCHARGE CURRENT 
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Assume a 400 milliampere discharge to a 1.1 volt endpoint. The 
CF450 (or CF450T) cell has a capacity of 400 milliampere-hours. 


(This provides a discharge time of 1 hour.) 
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“EVEREADY” NOS. CF450 & CF450T 


Operating and Storage Temperatures 

Ranges of temperature applicable to operation of the CF 450 or CF450T cell are: 
Charge: +60°F to +113°F (15.6°C to 45°C) 
Discharge: — 4°F to +113°F (—20°C to 45°C) 
Storage: —40°F to +140°F (—40°C to 60°C) 


Charge Rate vs. Charging Time 


Note: See pages 393-401 for general information on Fast Charge cells. 
450 
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CHARGING TIME IN HOURS FOR FULLY DISCHARGED CELL 
For partially discharged cells, reduce time or current proportionally. 


Trickle Charge 


To maintain a fully charged cell for standby service, charge at 9 to 15 mA. 
NOTE: Trickle charge shown will maintain a fully charged cell at 100% capacity. 
A trickle charge of 11.3mA will bring a discharged cell up to 85% capacity. 


Normal Charge 
To charge cells and maintain a fully charged cell with little cell degradation, 
charge at 15 to 45mA. 


High Rate Charge 
To charge cells for immediate use, charge at 45 to 150 mA. Occasional over- 
charging for up to three days at these rates will not adversely affect cell perfor- 
mance. 


“EVEREADY” NOS. CF450 & CF450T 


High Rate Charge with Control 

To charge cells as quickly as possible charge at 150 to 450 mA. with proper charge 
control device. Overcharging, which might harm the cells, is prevented by the 
charge control device. 


internal Resistance 
The internal resistance of a CF 450 or CF450T cell varies with state of charge, 
as follows: Cell Charged Cell % Discharged 


25 milliohms 33 milliohms 
(Tolerance of + 20% applies to above values) 


Impedance (no load) 
The impedance of a charged CF 450 or CF450T cell varies with frequency, 


as follows: Frequency (Hz Impedance (milliohms) (for charged cells) 
50 2/7 
1000 22 
10000 29 


(Tolerance of + 20% applies to above values) 


Pulse Discharge Capabilities 
Pulses of 5 seconds or less 


(Pulses spaced evenly over entire discharge period) 
Discharge per pulse: Not to exceed 36 ampere-seconds. 
Average current over entire discharge period: Not to exceed 1.5 amperes. 
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1.2 
“EVEREADY” NO. CH450 CELL (Flat Contacts) vers 


CH450T CELL (Two Solder Tabs) 


Type: Nickel - Cadmium DIMENSIONS ARE 
Suggested Current Range: O-1.8 amperes FOR LABELED CELLS. 


ma) 
CH450 CH450T 


Flat Contacts Two Solder Tabs 
SPECIFICATIONS 
VOITAGE: Ti aS? casas sh ln es cinta caaasa cance dumanenneeniwonnwanieaitewsunaeuid tegiaetes yr 1,2 
Average Service Capacity (to 1.0 volt)... eee 450 milliampere-hours 
(Rated at 450 milliamperes) 
MCP GIS icscsie ieenateses cane Monee ceaueaceecee. Flat contacts or two solder tabs 
Average Weld crccccces hobiireg Nucci ese Ha iia acs canteen 0.71 oz. (20.1 grams) 
Volume (by displacement) ..............4. 0.4 cubic inch (6.6 cubic centimeters) 
CIS Aaast ana dad) iatiestouantadenevachanin tama taneescimaeaaanaeeon One cylindrical — High Rate 


For service information see followirg pages 


“EVEREADY” NOS. CH450 & CH450T 


Average Performance Characteristics at 70°F (21.1°C) 
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CAPACITY VS. DISCHARGE CURRENT 
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charge time of 15 minutes). 
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“EVEREADY” NOS. CH450 & CH450T 


Operating & Storage Temperatures 
Ranges of temperature applicable to operation of the CH450 or CH450T ceil are: 


Charge: +32°F to +113°F (0°C to 45°C) 


Discharge: — 4°F to +113°F (—20°C to 45°C) 
Storage: —40°F to +140°F (—40°C to 60°C) 


Charge Rate vs. Charging Time 


CHARGE RATE IN MILLIAMPERES 


20 
14 15 16 17 18 19 20 21 22 23 24 25 
CHARGING TIME IN HOURS FOR FULLY DISCHARGED CELL 


For partially discharged cells, reduce time or current proportionally. 


Trickle Charge 


To maintain a fully charged cell, for standby service, charge at 9 to 15 
milliamperes. 


Note: Trickle charge shown will maintain a fully charged cell at 100% capacity. 
A trickle charge of 11.3 mA will bring a discharged cell up to 85% capacity. 


Normal Charge 
To charge cells and maintain a fully charged cell with little cell degradation, 
charge at 15 to 45 mA. 
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“EVEREADY” NOS. CH450 & CH450T 


Internal Resistance 
The internal resistance of a CH450 or CH450T cell varies with state of charge, 


as follows: Get Charged Cell % Discharged 
25 milliohms 33 milliohms 


(Tolerance of + 20% applies to above values) 


Impedance (no load) 
The impedance of a charged CH450 or CH450T cell varies with frequency, 


as follows: 
Frequency (Hz) impedance (milliohms) (for charged cell) 
50 27 
1000 22 
10000 29 


(Tolerance of * 20% applies to above values) 


Pulse Discharge Capabilities 


Pulses of 5 seconds or less 


(Pulses spaced evenly over entire discharge period) 
Discharge per pulse: Not to exceed 36 ampere-seconds. 
Average current over entire discharge period: Not to exceed 1.5 amperes. 
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12 
“EVEREADY” NO. BH500 CELL (Flat Contact yours 


BH500T CELL (Two Solder Tabs) 


Type: Nickel-Cadmium 
Suggested Current Range: 0-250 milliamperes 


inches | Wilimeters 
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(—) 
BH500 BH500T 
Flat Contacts Two Solder Tabs 


VOMaGe Taps: 5coecesasssdissas clus cuesh vena adeunancuenariaeeitwasaeaucibssiienseeineadate —,+1,2 

Average Service Capacity (to 1.1 volts) .....s.ssssssesee 500 milliampere-hours 
(Rated at 50 milliamperes) 

PORN AIS Bohs acetwndeodicdvansebedianau cee wwes cavetaeve Flat contacts or two solder tabs 

PNGVAGE: WIG IVE eidui ceselinsdicensopebehautcesbactacctinestbweinesyne veces 1.0 oz. (28.4 grams) - 

Volume (by displacement) .............. 0.43 cubic inch (7.1 cubic centimeters) 

et a ecascaset ts tecciaas One button (ANSI K45) [High Rate (molded electrode) ] 


For service information see following pages 


“EVEREADY” NO. BH500 CELL & BH500T 


’ Average Performance Characteristics at 70°F (21.1°C) 
Typical Discharge Curves 


CELL VOLTAGE 


CELL VOLTAGE 


DISCHARGE TIME IN MINUTES 


__ CAPACITY VS. DISCHARGE CURRENT 
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DISCHARGE CURRENT IN MILLIAMPERES 


CAPACITY IN MILLIAMPERE-HOURS 


EXAMPLE: Assume a 500 milliampere discharge to a 1.1 volt endpoint. The 
BH500 (or BH500T) cell has a capacity of 400 milliampere-hours. 
(This provides a discharge time of 48 minutes.) 


“EVEREADY” NOS. BH500 & BHS500T 
CAPACITY VS. TEMPERATURE 
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Ranges of temperature applicable to 
operation of the BH500 (or BH500T) cell are: 


Charge: +32°F to +113°F (0°C to 45°C) 
Discharge: — 4°F to +113°F (—20°C to 45°C) 
Storage: —40°F to +140°F (—40°C to 60°C) 


CHARGE RATE VS. CHARGING TIME 
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CHARGING TIME IN HOURS FOR FULLY DISCHARGED CELL 


For partially discharged cells, reduce time or current proportionally. 


CHARGE RATE IN MILLIAMPERES 


Trickle Charge 


Not recommended. 
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“EVEREADY” NO. BH500 CELL & BH500T 


Internal Resistance 


The internal resistance of a BH500 (or BH500T) cell varies with state of charge, 


as follows: Gey Charged Cell % Discharged Cell Discharged 
100 milliohms 85 milliohms 220 milliohms 


(Tolerance of + 20% applies to above values) 


Impedance (no load) 
The impedance of a BH500 (or BH500T) cell varies with state of charge and 


frequency, as follows: Impedance (milliohms) 
Frequency (Hz) Cell Charged Cell % Discharged Cell Discharged 


50 75 75 130 
100 70 65 90 
1000 65 55 55 
10000 50 45 40 


(Tolerance of + 20% applies to above values) 


Polarity Reversal 


The BH500 (or BH500T) cell can be reversed without damage for 5 hours at 50 
milliamperes. This permits its use without hazard in series groups. 


Pulse Discharge Capabilities 
Pulse of 5 seconds or less 


(Pulses spaced evenly over entire discharge period) 
Discharge per pulse: Not to exceed 25 ampere-seconds. 
Average current over entire discharge period: Not to exceed 1.3 amperes. 


Terminal Voltage vs. Load (for computing output power) 
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INSTANTANEOUS LOAD CURRENT—AMPERES 


Soldering 
Do not make soldered connections to the BH500 cell. Use the BH500T cell for 
this purpose. 
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“EVEREADY” NO. CF500 CELL (Fiat Contacts! 
CF500T CELL (Two Solder Tabs) 


Type: Nickel-Cadmium NOTE: See pages 393-401 for general 
Suggested Current Range: 0-2 amperes information on Fast Charge cells. 


[Inches ____| Millimeters | Dimensions are for labeled cells 
36 NOTE: Starting June 1, 1976 the 
number for CF500 will be 
changed to CF 15 and the 
number for CF500T to 
CF15T. 


CF500T 
Two Solder Tabs 


WOIGGC: ApS: sachet shot ht cas oe ante eta inte sila nn ulastauonoue easeun testes ech dada. —,+1.2 

Average Service Capacity (to 1.0 volt) ............... 500 milliampere-hours 
(Rated at 500 milliamperes) 

TORMAINGUS cxetin a toei2 desc e ea ace ol eis Flat contacts or two solder tabs 

FY (s1 (0 ("118 | 0 Gene ee ne 0.8 oz. (22.7 grams) 

Volume (by displacement) ............. 0.42 cubic inch (6.9 cubic centimeters) 

Cel sessed One cylindrical (ANSI K40) (AA size) High Rate—Fast Charge 


For service information see following pages 


“EVEREADY” NOS. CF500 & CFS500T 


Average Performance Characteristics at 70°F (21.1°C) 
Typical Discharge Curves 


The following performance curves assume the cells were fast charged at 175 
milliamperes. A slight reduction in capacity will be experienced when charged 
at lower rates. | 


CELL VOLTAGE 


CELL VOLTAGE 


DISCHARGE TIME IN MINUTES 


CAPACITY VS. DISCHARGE CURRENT 


ay 
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Assume an 800 milliampere discharge to a 1.0 volt endpoint. The 
CF500 (or CF500T) cell has a capacity of 500 milliampere-hours. 


(This provides a discharge time of 38 minutes). 
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“EVEREADY” NOS. CF500 & CF500T 


Operating and Storage Temperatures 

Ranges of temperature applicable to operation of the CF500 or CF500T cell are: 
Charge: +60°F to +113°F (15.6°C to 45°C) 
Discharge: — 4°F to +113°F (—20°C to 45°C) 
Storage: —40°F to +140°F (—40°C to 60°C) 


Charge Rate vs. Charging Time 


Note: See pages 393-401 for general information on Fast Charge cells. 


so pt tt tt Tt 


CHARGE VOLTAGE: 1.5-1.6 VOLTS 


REQUIRES CONTROL. CONTACT THE 
BATTERY ENGINEERING 
DEPARTMENT 


CC = 
CT PERE 
CECE EEE 

3 14 


CHARGING TIME IN HOURS FOR FULLY DISCHARGED CELL 
For partially discharged cells, reduce time or current proportionally. 


CHARGE CURRENT IN MILLIAMPERES 


Trickle Charge 


To maintain a fully charged cell for standby service, charge at 10 to 17 mA. 
NOTE: Trickle charge shown will maintain a fully charged cell at 100% capacity. 
A trickle charge of 12.5mA will bring a discharged cell up to 85% capacity. 


Normal Charge 


To charge cells and maintain a fully charged cell with little cell degradation, 
charge at 17 to 50 mA. 


High Rate Charge 
To charge cells for immediate use, charge at 50 to 170 mA. Occasional over- 
charging for up to three days at these rates will not adversely affect cell perfor- 
mance. 
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“EVEREADY” NOS. CF500 & CF500T 


High Rate Charge with Control 

To charge cells as quickly as possible charge at 170 to 500 mA with proper charge 
control device. Overcharging, which might harm the cells is prevented by the 
charge control device. 


Internal Resistance 


The internal resistance of a CF500 or CF500T cell varies with state of charge, 
as follows: 


Cell Charged Cell % Discharged 
27 milliohms 30 milliohms 


(Tolerance of + 20% applies to above values) 


Impedance (no load) 
The impedance of a charged CF 500 or CF500T cell varies with frequency, 


as follows: Frequency (Hz Impedance (milliohms) (for charged cells) 
50 21 
1000 19 
10000 19 


(Tolerance of + 20% applies to above values) 
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Pulse Discharge Capabilities 
Pulses of 5 seconds or less 
(Pulses spaced evenly over entire discharge period) 
Discharge per pulse: Not to exceed 40 ampere-seconds 
Average current over entire discharge period: Not to exceed 2 amperes 


460 


“EVEREADY” NO. CH500 CELL (Flat Contacts) 
CH500T CELL (Two Solder Tabs) 


Type: Nickel-Cadmium 
Suggested Current Range: 0-2 amperes 


DIMENSIONS ARE FOR LABELED CELLS. 


Starting June 1, 1976 the 
number for CH500 will be 


changed to CH15 and the 
76 


014 


: 
© 


number for CH500T to 


a2 


| 3.18 
375 CH15T. 


.030 ; 
53 ; 
1.898 
1.904 
1.969 
1.981 


4 w 

1904. LIS! 
£.000"” +.000” 
--020" 930% 


CH500 CH500T 
Flat Contacts Two Solder Tabs 
SPECIFICATIONS 
VONAGE. Pa OS’ 1ocdcccisasnataseescacaeawunsonoudeuceauncacyaeneneiwaauecucwuneatadaieasatenes —,+1.2 
Average Service Capacity (to 1.0 volt) vc... eee 500 milliampere-hours 
(Rated at 500 milliamperes) 
HROTIVW GIS oth anet canta Xercaneces see stineiwes vathenieaeasundas Flat contacts or two solder tabs 
Average WeIgitt scniceicicess Meco sitet cocenasecs S seoehnguagaeieset 0.8 oz. (22.7 grams) 
Volume (by displacement) ........... 0.42 cubic inches (6.9 cubic centimeters) 
0] | PRE ee ore One cylindrical ( ANSI K40) (AA size) High Rate 


For service information see following pages 


1.2 


VOLTS 


“EVEREADY” NOS. CH500 & CH500T 


Average Performance Characteristic$ at 70° F(21.1°C) 
Typical Discharge Curves 


CELL VOLTAGE 


CELL VOLTAGE 


DISCHARGE TIME IN MINUTES 


CAPACITY VS. DISCHARGE CURRENT 


0 400 800 1200 1600 2000 2400 2800 
DISCHARGE CURRENT IN MILLIAMPERES 


m CAPACITY IN MILLIAMPERE-HOURS 


XAMPLE: Assume an 800 milliampere discharge to a 1.0 volt endpoint. The CH500 or 
CH500T cell has a capacity of 500 milliampere-hours. (This provides a discharge 
time of 38 minutes.) 
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“EVEREADY” NOS. CH500 & CHS500T 


Operating and Storage Temperatures 
Ranges of temperature applicable to operation of the CH500 or CH500T cell are: 
Charge: +32°F to +113°F (0°C to 45°C) 


Discharge: — 4°F to +113°F (—20°C to 45°C) 
Storage: —40°F to +140° F(—40°C to 60°C) 


Charge Rate vs. Charging Time 


CHARGE RATE IN MILLIAMPERES 


CHARGING TIME IN HOURS FOR FULLY DISCHARGED CELL 


For partially discharged cells, reduce time or current proportionally. 


Trickle Charge 
To maintain a fully charged cell for standby service charge at 10 to 


17 milliamperes. 


Note: Trickle charge shown will maintain a fully charged cell at 100% 
capacity. A trickle charge of 12.5 mA will bring a discharged cell 
up to 85% capacity. 


Normal Charge 


To charge cells and maintain a fully charged cell with littie cell degradation, 
charge at 17 to 50 mA. 
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“EVEREADY” NOS. CH500 & CH500T 


internal Resistance 


The internal resistance of a CH500 or CH500T cell varies with state of 
charge as follows: 


Cell Charged Cell % Discharged 
27 milliohms 30 milliohms 


(Tolerance of + 20% applies to above values) 


Impedance (No Load) 
The impedance of a charged CH500 or CH500T cell varies with frequency, 


as follows: 
Frequency (Hz) Impedance (milliohms) (for charged cell) 
50 21 
1000 19 
10000 19 


(Tolerance of + 20% applies to above values) 


Pulse Discharge Capabilities 


Pulses of 5 seconds or less 


(Pulses spaced evenly over entire discharge period) 
Discharge per pulse: Not to exceed 40 ampere-seconds 
Average current over entire discharge period: not to exceed 2 amperes 
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1.2 
“EVEREADY” NO. BH1 CELL (Flat Contacts) Coe? 


BH1T CELL (Two Solder Tabs) 


Type: Nickel-Cadmium 
Suggested Current Range: 0-500 milliamperes 


Tehes 
394 ; 


10,3 


| 406 


| 10.3 


BH1 
‘(—) _ Flat Contacts 


WGIEA0G TADS: bile. cacstecisesicincsteieatvecctasisununcae das bocginccnetatesudersahastasemvars —,+1.2 

Average Service Capacity (to 1.1 Volts) .............ccccsseeeeeeeeeeeees 1 ampere-hour 
(Rated at 100 milliamperes) 

WOERMINAIS -c2c2ccs.hceosntewsacaderedudereredeocawscesen reer Flat contacts or two solder tabs 

PNELAGE WEI GIES esocii5icte oo occieweccaceabavsaauseseeeteeadevenaaeess conse: 2 oz. (56.7 grams) 

Volume (by displacement) ............ 0.85 cubie inch (13.9 cubic centimeters) 

©: | aareoetiere err One button ( ANSI K65) [High Rate (molded electrode) | 


For service information see following pages 


“EVEREADY” NOS. BH1 & BH1T 


Average Performance Characteristics at 70°F (21.1°C) Typical Discharge Curves 


CELL VOLTAGE 


“0 1 2 3 4 5 6 7 8 9 10 11 12 #413 «14 
DISCHARGE TIME IN HOURS 
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ISCHARGE TIME IN MINUTES 


CAPACITY VS. DISCHARGE CURRENT 


0 


200 400 600 800 1000 1200 1400 
DISCHARGE CURRENT IN MILLIAMPERES 


CAPACITY IN MILLIAMPERE-HOURS 


EXAMPLE: Assume an 800 milliampere discharge to a 1.0 volt endpoint. The 
BH1 & BH1T cells have a capacity of 900 milliampere-hours. (This 
provides a discharge time of 1.13 hours.) 


“EVEREADY” NOS. BH1 & BH1T 
CAPACITY VS. TEMPERATURE 


CAPACITY IN MILLIAMPERE-HOURS 


400 


OO eee 
er ee a a a 
= ihe 
soo LLC CEE 
PE 
ve DISCHARGE CURRENT: 100 MILLIAMPERES| | |_ 


0 : 
—10 0 10 20 30 40 50 60 70 80 90 100 110 120 130 
TEMPERATURE IN DEGREES FAHRENHEIT 


Ranges of temperature applicable to operation 
of the BH1 (or BH1T) cell are: 


Charge: +32°F to +113°F (0°C to 45°C) 
Discharge: —4°F to +113°F (—20°C to 45°C) 
Storage: —40°F to +140°F (—40°C to 60°C) 


CHARGE RATE VS. CHARGING TIME 


Ge a GE FCN 2D OR a 
P| a GG aC SS OC CB 
Nw CHARGE VOLTAGE: 1.35—1.45 VOLTS | | 


CHARGE RATE 
IN MILLIAMPERES 
©0 
=) 


Pai ee 
Pee ate ee ese 
soLLIL TI tL tt it tt tt tt ty tt 
14 15 16 17 18 19 20 21 22 23 24 25 


CHARGING TIME IN HOURS FOR FULLY DISCHARGED CELL 


For partially discharged cells, reduce time or current proportionally. 


Trickle Charge 


Not recommended. 
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“EVEREADY” NOS. BH1 & BH1T 


internal Resistance 
The internal resistance of a BH1 (or BH1T) cell varies with state of charge, 


as follows: Cell Charged Cell % Discharged Cell Discharged 
60 milliohms 50 milliohms 150 milliohms 


(Tolerance of 20% applies to above values) 


Impedance (No Load) 
The impedance of a BH1 (or BH1T) cell varies with state of charge and 


frequency, as follows: IMPEDANCE (milliohms) 
Frequency (Hz) Cell Charged Cell % Discharged Cell Discharged 
50 26 28 60 
100 24 26 45 
1000 21 21 21 
10000 21 20 20 


(Tolerance of £20% applies to above values) 


Polarity Reversal 
The BH1 (or BH1T) cell can be reversed without damage for 5 hours at 100 
milliamperes. This permits its use without hazard in series groups. 


Pulse Discharge Capabilities 
Pulses of 5 seconds or less 
(Pulses spaced evenly over entire discharge period) 
Discharge per pulse: Not to exceed 50 ampere-seconds 
Average current over entire discharge period: Not to exceed 2.5 amperes 


Terminal Voltage vs. Load_ (FOR COMPUTING OUTPUT POWER) 
ot de ie el Lee er fo 
Ralls <{ ae 


(o>) _ 
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34 
2) 


TERMINAL VOLTAGE 
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pe Se Rees 
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eran AOU ne SORRENT mupenee 


Soldering 
Do not solder connections to the BH1 cell. Use the BH1T cell for this purpose. 
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“EVEREADY” NO. CF1 CELL (Flat Contacts) 
CF1T CELL (Two Solder Tabs) 


Type: Nickel-Cadmium NOTE: See pages 393-401 for general 
Suggested Current Range: 0-4 amperes information on Fast Charge cells. 


Dimensions are for labeled cells 


CF1 
Flat Contacts Two Solder Tabs 


SPECIFICATIONS 
B70] 4 [2 (a I] © | an ar Pe es Oe POA = 2 
Average Service Capacity (to 1.0 volt) ..................000eeeeeeeeeeees 1 ampere-hour 
(Rated at 1 ampere) 
TGCtalS sessedosdactvncetearcaeisesaeenvaceencnctsancevaace Flat contacts or two solder tabs 
PNCTAGS WOIGKT, sec decs bicsdcenisc boc naos anand saxetetaveGveudorsdesieiesiteds 1.8 oz. (51 grams) 
Volume (by displacement) ........... 0.89 cubic inch (14.6 cubic centimeters) 
NEN reioate seats i aetent 2 iteetat eel aes creases One cylindrical High Rate—Fast Charge 


For service information see following pages 


“EVEREADY” NOS. CF1 & CF1T 


Average Performance Characteristics at 70° F (21.1°C) 
Typical Discharge Curves 


The following performance curves assume the cells were fast charged at 350 
milliamperes. A slight reduction in capacity will be experienced when charged 
at lower rates. 
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DISCHARGE CURRENT IN AMPERES 
EXAMPLE: Assume a 2 ampere discharge to a 0.9 volt endpoint. The CF1 


and CF1T cells have a capacity of 1 ampere hour. (This provides 
a discharge time of 30 minutes.) 


“EVEREADY” NOS. CF1 & CF1T 


Operating and Storage Temperatures 
Ranges of temperature applicable to operation of the CF1 or CF1T cell are: 


Charge: +60° F to +113°F (15.6°C to 45°C) 
Discharge: — 4°F to +113°F (—20°C to 45°C) 
Storage: —40°F to +140°F (—40°C to 60°C) 


Charge Rate vs. Charging Time 
NOTE: See pages 393-401 for general information on Fast Charge cells. 
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arene re . on eok id Seer aaces CELL 
For partially discharged cells, reduce time or current proportionally. 


Trickle Charge 
To maintain a fully charged cell for standby service, charge at 20 to 33 milliamperes. 
NOTE: Trickle charge shown will maintain a fully charged cell at 100% 

capacity. A trickle charge of 25 mA will bring a discharged cell 

up to 85% capacity. 


Normal Charge 


To charge cells and maintain a fully charged cell with little cell degradation, 
charge at 33 to 100 mA. 


High Rate Charge 


To charge cells for immediate use, charge at 100 to 333 mA. Occasional over- 
charging for up to three days at these rates will not adversly affect cell 


performance. 
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“EVEREADY” NOS. CF1 & CF1T 


High Rate Charge with Control 

To charge cells as quickly as possible charge at 333 to 1000 mA with proper 
charge control device, Overcharging, which might harm the cells, is prevented 
by the charge control device. 


Internal Resistance 


The internal resistance of a CF1 or CF1T cell varies with state of charge, 


as follows: Gey Charged Cell % Discharged 
17 milliohms 21 millionhms 


(Tolerance of = 20% applies to above values) 


Impedance (no load) 
The impedance of a charged CF1 or CF1T cell varies with frequency, 


as follows: Frequency (Hz) impedance (milliohms) (for charged cell) 
50 13 
1000 12 
10000 23 


(Tolerance of + 20% applies to above values) 


Pulse Discharge Capabilities 
Pulse of 5 seconds or less 


(Pulses spaced evenly over entire discharge period) 
Discharge per pulse: not to exceed 100 ampere-seconds. 


Average current over entire discharge period: not to exceed 4 amperes. 


PAGE 


1.2 


“EVEREADY” NO. CH1 CELL (Flat Contacts) VOLTS 


CH1T CELL (Two Solder Tabs) 


Type: Nickel-Cadmium 
Suggested Current Range: 0-4 amperes mr mecca Lae 


| inches | Mllimeters | 
Loo | 
cae 8 | 
es ee 
a ee 
P| .136 | 28.9 
| | 61 | 295 
eee 


id Za | ee 

1/32. Ltel, 1.1360 LITE 
“ , ° +000” +.000” 
a dasa -.030” 


CH1 
Flat Contacts 


SPECIFICATIONS 
WOltade? 1 ap Sttesszacecewsencwacnceucccesaconce access daunessulodale dustecst odes errmeaneatshtsnaes =, 1.2 
Average Service Capacity (to 1.0 Volt) .............cceeeeceeeceeeeeeeees 1 ampere-hour 
(Rated at 1 ampere) 
TORII AIS wawesncerstsneeulicaitoeanciucat sea hoeins dans Flat contacts or two solder tabs 
PNCEAGE VWEIGINE so iincd i eos sceatlodchnaréscesesseinotdsceelecsteteote one: 1.8 oz. (51 grams) 
Volume (by displacement) ............ 0.89 cubic inch (14.6 cubic centimeters) 
aoe ecctenset as raphe eras ease v eit a ussaabe eae teasnneticen One cylindrical—High Rate 


For service information see following pages 


“EVEREADY” NOS. CH1 & CH1T 


Average Performance Characteristics at 70° F(21.1°C) 


Typical Discharge Curves 
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CAPACITY VS. DISCHARGE CURRENT 


DISCHARGE CURRENT IN AMPERES 


EXAMPLE: Assume a 2 ampere discharge to a 0.9 volt endpoint. The CH1 and CH1T 


SYNOH-JYAdWV NI ALIOVdV9 


(This provides a discharge time of 


cells have a capacity of 1 ampere-hour. 


30 minutes.) 
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“EVEREADY” NOS. CH1 & CH1T 


Operating and Storage Temperatures 


Ranges of temperature applicable to operation of the CH1 or CH1T cell are: 
Charge: +32°F to +113°F (0°C to 45°C) 


Discharge: — 4°F to +113°F (—20°C to 45°C) 
Storage: —40°F to +140°F (—40°C to 60°C) 


Charge Rate vs. Charging Time 


CHARGE VOLTAGE 1.35-1.45 VOLTS 


CHARGE RATE IN MILLIAMPERES 


14 315 16 17. —-*'18 19 20 21 22 «23 24 25 


CHARGING TIME IN HOURS FOR FULLY DISCHARGED CELL 


For partially discharged cells, reduce time or current proportionally. 


Trickle Charge 


To maintain a fully charged cell for standby service, charge at 20 to 33 milliamperes. 


Note: Trickle charge shown will maintain a fully charged cell at 100% 
capacity. A trickle charge of 25 mA will bring a discharged cell up 
to 85% capacity. 


Normal Charge 


To charge cells and maintain a fully charged cell with little cell degradation, 


charge at 33 to 100 mA. 
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“EVEREADY” NOS. CH1 & CH1T 


internal Resistance 


The internal resistance of a CH1 o0rCH1T cell varies with state of charge, as follows: 


Cell Charged Cell % Discharged 
17 milliohms 21 milliohms 


(Tolerance of + 20% applies to above values) 


impedance (No load) 


The impedance of a charged CH1 or CH1T cell varies with frequency, as follows: 


Frequency (Hz) impedance (milliohms) (for charged cell). 
50 13 
1000 12 
10000 23 


(Tolerance of + 20% applies to above values) 


Pulse Discharge Capabilities 


Pulse of 5 seconds or less 


(Pulses spaced evenly over entire discharge period) 
Discharge per pulse: Not to exceed 100 ampere-seconds | 
Average current over entire discharge period: Not to exceed 4 amperes. 


“EVEREADY” NO. CF1.2 CELL (Flat Contacts) 
CF1.2T CELL (Two Solder Tabs) 


Type: Nickel-Cadmium NOTE: See pages 393-401 for general 
Suggested Current Range: 0-4.8 amperes information on Fast Charge cells. 


Dimensions are for labeled cells 


| inches |_Miltimeters | 
TF ee all 0000 oe oe | 
rs ee 
| | 900 | 229 
| | 1.638 | at 

a 7 

es Se 
pT 695] at 


CF1.2 CF1.2T 
Flat Contacts Two Solder Tabs 


SPECIFICATIONS 
WV Ol LEGO aS: ccs eialyeaausceau tucaneducdtenedcuucaetina staaunnwialddi as oeecuuereemussudaetes =F 172 
Average Service Capacity (to 1.0 volt) ow. eee 1.2 ampere-hours 
(Rated at 1.2 amperes) 
MER IVE GIS es asde on ca sevauaaitosewaceuweductasuanednusaeuraes Flat contacts or two solder tabs 
AVETAGG: WEIGAT 625 fea csccrticn course ecowuinuidvavestaadousdawsenwednence 1.9 oz. (53.9 grams) 
Volume (by displacement) ............ 0.96 cubic inch (15.7 cubic centimeters) 
Colle esnuecenersceteadsoanaes One cylindrical ( ANSI K60) High Rate—Fast Charge 


For service information see following pages 


“EVEREADY” NOS. CF1.2 & CF1.2T 


Average Performance Characteristics at 70°F (21.1°C 
Typical Discharge Curves 


The following performance curves assume the cells were fast charged at 420 
milliamperes. A slight reduction in capacity will be experienced when charged 
at lower rates. 


1.4 


“SCC 


LJ 

T) — 
ey) 

5 1.2 FE 

Ee a 

Oo 

> 1.1 

cond 

‘asad 

1.07 

Lu 

0 

<q 

~ 

enol 

O 

> 

a | 

oad 

Lu 

O 


DISCHARGE TIME IN MINUTES 


CAPACITY VS. DISCHARGE CURRENT 
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DISCHARGE CURRENT IN AMPERES 


6 


CAPACITY IN AMPERE-HOURS 
) 


EXAMPLE: Assume a 2 ampere discharge to a 1.1 volt endpoint. The CF1.2 
(or CF1.2T) cell has a capacity of 1 ampere-hour. (This provides 
a discharge time of 30 minutes.) 


“EVEREADY” NOS. CF1.2 & CF1.2T 


Operating and Storage Temperatures 
Ranges of temperature applicable to operation of the CF1.2 or CF1.2T cell are: 


Charge: +60°F to +113°F (15.6°C to 45°C) 
Discharge: — 4°F to +113°F (—20°C to 45°C) 
Storage: —40°F to +140°F (—40°C to 60°C) 


Charge Rate vs. Charging Time 


Note: See pages 393-401 for general information on Fast Charge cells. 
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1 2 3 4 5 6 7 8 9 10 11 #12 #13 «14 
CHARGING TIME IN HOURS FOR FULLY DISCHARGED CELL 
For partially discharged cells, reduce time or current proportionally. 


Trickle Charge 

To maintain a fully charged cell for standby service, charge at 24 to 40 mA. 

NOTE: Trickle charge shown will maintain a fully charged cell at 100% capacity. 
A trickle charge of 30mA will bring a discharged cell up to 85% capacity. 


Normal Charge 
To charge cells and maintain a fully charged cell with little cell degradation, 
charge at 40 to 120 mA. 


High Rate Charge 
To charge cells for immediate use, charge at 120 to 400 mA. Occasional over- 
charging for up to three days at these rates will not adversely affect cell perfor- 
mance. 
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“EVEREADY” NOS. CF1.2 & CF1.2T 


High Rate Charge with Control 

To charge cells as quickly as possible charge at 400 to 1200 mA.with proper 
charge control device. Overcharging, which might harm the cells, is prevented 
by the charge control device. 


Internal Resistance 


The internal resistance of a CF 1.2 or CF1.2T cell varies with state of charge, 
as follows: 


Cell Charged Cell % Discharged 
17 milliohms 21 milliohms 


(Tolerance of £20% applies to above values) 


Impedance (No Load) 
The impedance of a charged CF1.2 or CF1.2T cell varies with frequency, 


as follows: Frequency (Hz) Impedance (milliohms) (for charged cell) 
50 17 
1000 17 
10000 31 


(Tolerance of + 20% applies to above values) 


Pulse Discharge Capabilities 
Pulse of 5 seconds or less 


(Pulses spaced evenly over entire discharge period) 
Discharge per pulse: Not to exceed 100 ampere-seconds 
Average current over entire discharge period: Not to exceed 5 amperes 


1.2 
“EVEREADY” NO.CH1.2 CELL (Flat Contacts) 


VOLTS 
CH1.2T CELL (Two Solder Tabs) 
Type: Nickel-Cadmium DIMENSIONS ARE 
Suggested Current Range: O-4.8 amperes FOR LABELED CELLS. 
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es ee 


900° 


DIA.t.000 
-—020- 
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CH1.2 
Flat Contacts 


Voltage Taps ...........ccccececeeeeeees dnethalabai ane e tanagupaekiaemnanaeratomtenae es eamenetss —,+1.2 

Average Service Capacity (to 1.0 volt).........cccecceeeceeseneesees 1.2 ampere-hours 
(Rated at 1.2 amperes) 

WeNIMIMAlS occaicet acetate acca wernt te Flat contacts or two solder tabs 

Average WIG, ssarcsccrcnciels mrccaniboiepestiodenteetaetaGenssiucasedarad: 1.9 oz. (53.9 grams) 

Volume (by displacement) .......... 0.96 cubic inches (15.7 cubic centimeters) 

6) | | eer errr e PeEn Sate Er ASP eae: Semen One. cylindrical ( ANSI K60)—High Rate 


For service information see following pages 
PAGE 


“EVEREADY” NOS.CH1.2 & CH1.2T 


Average Performance Characteristics at 70° F(21.1°C) 


Typical Discharge Curves 


JOVLIOA 1149 


DISCHARGE TIME IN HOURS 


a 


N 


© 


JODVLIOA 1139 


60 100 120 140 
DISCHARGE TIME IN MINUTES 


40 


20 


CAPACITY VS. DISCHARGE CURRENT 


DISCHARGE CURRENT IN AMPERES 


EXAMPLE: Assume a 2 ampere discharge to a 1.1 endpoint. The CH1.2 or CH1.2T cell has 


SYNOH-3Y3AdWV NI ALIOVdVO 


a capacity of 1 ampere-hour. (This provides a discharge time of 30 minutes.) 
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“EVEREADY” NOS. CH1.2 &CH1.2T 

Operating and Storage Temperatures 

Ranges of temperature applicable to operation of the CH1.2 or CH1.2T cell are: 
Charge: +32°F to +113°F (0°C to 45°C) 


Discharge: —4°F to +113°F (—20°C to 45°C) 
Storage: —40°F to +140°F (—40°C to 60°C) 


Charge Rate vs. Charging Time 
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CHARGING TIME IN HOURS FOR FULLY DISCHARGED CELL 


For partially discharged cells, reduce time or current proportionally. 


Trickle Charge 
To maintain a fully charged cell for standby service charge at 24 to 40 milliamperes. 


Note: Trickle charge shown will maintain a fully charged cell at 100% 
capacity. A trickle charge of 30 mA will bring a discharged cell 
up to 85% capacity. 


Normal Charge 


To charge cells and maintain a fully charged cell with little cell degradation, 
charge at 40 to 120 mA. 


PAGE 


483 


“EVEREADY” NOS.CH1.2 & CH1.2T 


Internal Resistance 


The internal resistance of a CH1.2 or CH1.2T cell varies with state of charge, 
as follows: 


Cell Charged Cell % Discharged 


16 milliohms 20 milliohms 


(Tolerance of + 20% applies to above values) 


Impedance (No Load) 
The impedance of a charged CH1.2 or CH1.2T cell varies with frequency,as follows: 


Frequency (Hz) Impedance (milliohms) (for charged cell) 
50 16 
1000 16 
10000 30 


(Tolerance of + 20% applies to above values) 


Pulse Discharge Capabilities 


Pulses of 5 seconds or less 


(Pulses spaced evenly over entire discharge period) 
Discharge per pulse: Not to exceed 100 ampere-seconds 


Average current over entire discharge period: Not to 
exceed 5 amperes 
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1.2 
“EVEREADY” NO. CH1.2/C CELL ee 


Type: Nickel Cadmium 
Suggested Current Range: 0-4.8 amperes 


NOTE: Starting June 1, 1976 the number 
for this cell will be changed from 
CH1.2/C to CH35. 


TH/S D/IMENS/ON 
APPLIES CONTAC? 
TO CONTAC7. 


V0 1: (0 (<a BF] © Renee eee Ree ae ES ave en aS Ee —,+1.2 

Average Service Capacity (to 1.0 volt) 00... eee eeeceee eee 1.2 ampere-hours 
(Rated at 1.2 amperes) 

BCEMNINVAIS:- 22ctcereuss oncreds Glu aasinlage das dsdeiawebaud sadsesuvecavousbandeeeussiones Flat Contacts 

AVErage: WEIGNT: sisiiecidcsiecssetiadiescarzesteteda uitiatedeeneade leans 1.95 oz. (55.2 grams) 

VOLUME ied codeiieweunausanncasabocdaants 1.53 cubic inches (25.1 cubic centimeters) 

CON ra asatireincencneaieadvencusaucncsarenaeeseinee: One cylindrical ( ANSI K60 in ANSI “‘C’”’ 


size container) — High Rate 


For service information see following pages sie 
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“EVEREADY” NO. CH1.2/C 


Average Performance Characteristics at 70° F(21.1°C) 
Typical Discharge Curves 


1.4 


CELL VOLTAGE 


CELL VOLTAGE 


DISCHARGE TIME IN MINUTES 


CAPACITY VS. DISCHARGE CURRENT 


CAPACITY IN AMPERE-HOURS 


DISCHARGE CURRENT IN AMPERES 


EXAMPLE: Assume a 2 ampere discharge to a 1.1 endpoint. The CH1.2/C 
cell has a capacity of 1 ampere-hour. (This provides a discharge 
time of 30 minutes.) 


“EVEREADY” NO. CH1.2/C 


Operating and Storage Temperatures 


Ranges of temperature applicable to operation of the CH1.2/C cell are: 


Charge: +32°F to +113°F (0°C to 45°C) 
Discharge: —4°F to +113°F (—20°C to 45°C) 
Storage: —40°F to +140°F (—40°C to 60°C) 


Charge Rate vs. Charging Time 


CHARGE RATE IN MILLIAMPERES 


CHARGING TIME IN HOURS FOR FULLY DISCHARGED CELL 


For partially discharged cells, reduce time or current proportionally. 


Trickle Charge 


To maintain a fully charged cell for standby service charge at 24 to 40 milliamperes. 


Note: Trickle charge shown will maintain a fully charged cell at 100% 
capacity. A trickle charge of 30 mA will bring a discharged cell 
up to 85% capacity. 


Normal Charge 


To charge cells and maintain a fully charged cell with little cell degradation, 
charge at 40 to 120 mA. 
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“EVEREADY” NO. CH1.2/C 


Internal Resistance 
The internal resistance of a CH1.2/C cell varies with state of charge, as follows: 
Cell Charged Cell % Discharged 
16 milliohms 20 milliohms 


(Tolerance of + 20% applies to above values) 


Impedance (No Load) 


The impedance of a charged CH1.2/C cell varies with frequency, as follows: 


Frequency (Hz) Impedance (milliohms) (for charged cell) 
50 16 
1000 16 
10000 30 


(Tolerance of + 20% applies to above values) 


Pulse Discharge Capabilities 


Pulses of 5 seconds or less 


(Pulses spaced evenly over entire discharge period) 
Discharge per pulse: Not to exceed 100 ampere-seconds 


Average current over entire discharge period: Not to 
exceed 5 amperes 
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1.2 
“EVEREADY” NO. CH1.2/D CELL pare 
Type: Nickel-Cadmium 
Suggested Current Range: 0-4.8 amperes 


NOTE: Starting June 1, 1976 the number 
Inches 


for this cell will be changed from 
CH1.2/D to CH50. 016 
a 


Q 
063 
0 


94 
Kr 
227 
22 


7TH/S D/IMENS/ON 
APPLIES CONTAC] 
7O CON7AC7. 


NW OULAG GaSe ste a ete inden eee dew oaks wean caus na balseelen talaw occ bincawar ceseaaiecdaneueus —,+1.2 

Average Service Capacity (to 1.0 volt)... ccc eeceeseeeeees 1.2 ampere-hours 
(Rated at 1.2 amperes) 

GRIM AIS i. 5a 2sho nev slew casa sacundanea te eteuandacaensdmagvacusdeasessusceuseeaxenas des Flat Contacts 

PAVerdge WIGHT sicdctcet ee ccs eistc0iieutethecradivs anatyacseaeluccence 2.2 oz. (62.5 grams) 

VOIUME). cicccvcsseasessentsaneeanercessanses 3.2 cubic inches (52.4 cubic centimeters) 

©} | Pe aenes Se aon gee ae ee ee One cylindrical ( ANSI K60 in ANSI ’D” 


size container) — High Rate 


For service information see following pages sage 
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“EVEREADY” NO. CH1.2/D 


Average Performance Characteristics at 70° F(21.1°C) 
Typical Discharge Curves 
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DISCHARGE CURRENT IN AMPERES 


EXAMPLE: Assume a 2 ampere discharge to a 1.1 endpoint. The CH1.2/D 
cell has a capacity of 1 ampere-hour. (This provides a discharge 
time of 30 minutes.) 


“EVEREADY” NO. CH1.2/D 
Operating and Storage Temperatures 


Ranges of temperature applicable to operation of the CH1.2/D cell are: 


Charge: +32°F to +113°F (0°C to 45°C) 
Discharge: —4°F to +113°F (—20°C to 45°C) 
Storage: —40°F to +140°F (—40°C to 60°C) 


Charge Rate vs. Charging Time 


CHARGE RATE IN MILLIAMPERES 


CHARGING TIME IN HOURS FOR FULLY DISCHARGED CELL 


For partially discharged cells, reduce time or current proportionally. 


Trickle Charge 


To maintain a fully charged cell for standby service charge at 24 to 40 milliamperes. 


Note: Trickle charge shown will maintain a fully charged cell at 100% 
capacity. A trickle charge of 30 mA will bring a discharged cell 
up to 85% capacity. 


Normal Charge 


To charge cells and maintain a fully charged cell with little cell degradation, 
charge at 40 to 120 mA. 
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“EVEREADY” NO. CH1.2/D 


Internal Resistance 


The internal resistance of a CH1.2/D cell varies with state of charge, as follows: 


Cell Charged Cell % Discharged 


16 milliohms 20 milliohms 


(Tolerance of + 20% applies to above values) 


Impedance (No Load) 


The impedance of a charged CH1.2/D cell varies with frequency, as follows: 


Frequency (Hz) Impedance (milliohms) (for charged cell) 
50 16 
1000 16 
10000 30 


(Tolerance of + 20% applies to above values) 


Pulse Discharge Capabilities 


Pulses of 5 seconds or less 


(Pulses spaced evenly over entire discharge period) 
Discharge per pulse: Not to exceed 100 ampere-seconds 


Average current over entire discharge period: Not to 
exceed 5 amperes 
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“EVEREADY” NO. CH1.4 CELL (Flat Contacts) 
CH1.4 T CELL (Two Solder Tabs) 


Type: Nickel-Cadmium DIMENSIONS ARE 
Suggested Current Range: 0-6 amperes FOR LABELED CELLS. 


NOTE: Data are tentative. 
Cells presently avail- 
able on a sample basis. 
Can be made available 
for large scale applications. 


.900 .900 
DIA+000° DIA.t000 
020 020" 
(+) (+) 


CH1.4 Sie. CH1.4T 
Flat Contacts Two Solder Tabs 
SPECIFICATIONS 
WOlTAGe Vas ficavort asia ccr cat leven cid pantectnendonwla awed ierncetsrecnmestinesnences —,+1.2 
Average Service Capacity (to 1.0 Volt)..........ccccececceecceeeeeeee 1.4 ampere-hours 
(Rated at 1.5 amperes) 
"LOVIMUM AS dese encase ontis taaweten te ovateuan tances ease Flat contacts or two solder tabs 
PU CTAGe WIG E> ixco dan cnioildch a tesuaiedl ditoac le dongesteubedeteindas 1.94 oz. (55 grams) 
Volume (by displacement) .......... 0.96 cubic inches (15.7 cubic centimeters) 
Cel les biccctasadeudeoctoccaentumteeamee: One cylindrical ( ANS! K60)—High Rate 


For service information see following pages 


1.2 


VOLTS 


“EVEREADY” NOS. CH1.4 & CH1.4T 


Average Performance Characteristics at 70° F(21.1°C) 
Typical Discharge Curves 


CELL VOLTAGE 


CELL VOLTAGE 


DISCHARGE TIME IN MINUTES 


CAPACITY VS. DISCHARGE CURRENT 


i: 


CAPACITY IN AMPERE-HOURS 


DISCHARGE CURRENT IN AMPERES 
EXAMPLE: Assume a 2 ampere discharge to a 1.1 endpoint. The CH1.4 or CH1.4T cell 


has a capacity of 1.25 ampere-hours. (This provides a discharge time of 38 
minutes.) 


“EVEREADY” NOS. CH1.4 & CH1.4T 


Operating and Storage Temperatures 


Ranges of temperature applicable to operation of the CH1.4 or CH1.4T cell are: 


Charge: +32°F to +113°F (O°C to 45°C) 
Discharge: —4°F to +113°F (—20°C to 45°C) 
Storage: —40°F to +140°F (—40°C to 60°C) 


Charge Rate vs. Charging Time 


CHARGE RATE IN MILLIAMPERES 


CHARGING TIME IN HOURS FOR FULLY DISCHARGED CELL 


For partially discharged cells, reduce time or current proportionally. 


Trickle Charge 


To maintain a fully charged cell for standby service charge at 30 to 50 

milliamperes. 

Note: Trickle charge shown will maintain a fully charged cell at 100% 
capacity. A trickle charge of 37.5 mA will bring a discharged cell 
up to 85% capacity. 


Normal Charge 
To charge cells and maintain a fully charged cell with little degradation, charge 
at 50 to 150 mA. 
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“EVEREADY” NOS. CH1.4 & CH1.4T 


Internal Resistance 


The internal resistance of a CH1.4 or Ch 1.4T cell varies with state of charge, 
as follows: 


Cell Charged Cell % Discharged 


16 millohms 20 millohms 


(Tolerance of + 20% applies to above values) 


Impedance (No Load) 


The impedance of a charged CH1.4 or CH1.4T cell varies with frequency. 
as follows: 


Frequency (Hz) Impedance (milliohms) (for charged cell) 
50 16 
1000 16 
10000 30 


(Tolerance of t 20% applies to above values) 


Pulse Discharge Capabilities 


Pulses of 5 seconds or less 


(Pulses spaced evenly over entire discharge period) 
Discharge per pulse: Not to exceed 100 ampere-seconds 


Average current over entire discharge period: Not to 
exceed 5 amperes 


1.2 
“EVEREADY” NO. CH1.8 CELL (Flat Contacts) eae 


CH1.8T CELL (Two Solder Tabs) 


Type: Nickel-Cadmium 
Suggested Current Range: 0-1.1 amperes Dimensions are for labeled cells 


DIME NS/IONS —- MIAX/MUM 


CH1.8 
Flat Contacts 


Two Solder Tabs 


WOltade Taps. ouieccu caduceus cosets Maaleciduaaleas diy taemeouetadanusiaraeeoescs —,+1.2 

Average Service Capacity (to 1.1 volts) .........cceeceeeeceeeseeeeees 1.8 ampere-hours 
(Rated at 180 milliamperes) 

WOTIVUIIGIS: peecerhes 0 teal tet eta asta ee Flat contacts or two solder tabs 

Average Weight ..............ccseccseceeccseacoceceeccccsecsaccesecereeeees 2.3 0z. (65.2 grams) 

Volume (by displacement)........... 1.35 cubic inches (22.1 cubic centimeters) 


2 | I een aCe note ea a eee One cylindrical ( ANSI K70) High Rate 


For service information see following pages see 
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“EVEREADY” NOS. CH1.8 & CH1.8T 


Average Performance Characteristics at 70°F (21.1°C) 


Typical Discharge Curves 
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Assume a 3.3 ampere discharge to a 1.0 volt endpoint. The CH1.8 
(or CH1.8T) cell has a capacity of 1.4 ampere-hours. (This 
provides a discharge time of 26 minutes). 
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“EVEREADY” NOS. CH1.8 & CH1.8T 


Operating and Storage Temperatures 
Ranges of temperatures applicable to operation of the CH1.8 or CH1.8 T cell are: 


Charge: +32°F to +113°F (0°C to 45°C) 


Discharge: — 4°F to +113°F (—20°C to 45°C) 
Storage: —40°F to +140°F (—40°C to 60°C) 


Charge Rate vs. Charging Time 


200 


180 


160 
Sada ia VOLTAGE: 1.35-1.45 VOLTS 


CHARGE RATE IN MILLIAMPERES 


1 17 18 19 20 21 22 23 24 25 26 27 28 
CHARGING TIME IN HOURS FOR FULLY DISCHARGED CELL 


For partially discharged cells, reduce time or current proportionally. 


Trickle Charge 


To maintain a fully charged cell for standby service, charge at 36 to 60 milliamperes. 
NOTE: Trickle charge shown will maintain a fully charged cell at 100% capacity. 
A trickle charge of 45mA will bring a discharged cell up to 85% capacity. 


Normal Charge 


To charge cells and maintain a fully charged cell with little cell degradation, charge 
at 60 to 180 mA. 
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“EVEREADY” NOS. CH1.8 & CH1.8T 


Internal Resistance 


The internal resistance of a CH1.8 or CH1.8T cell varies with state of charge, 


as follows. 
Cell Charged Cell % Discharged 
16 milliohms 20 milliohms 


(Tolerance of + 20% applies to above values) 


Impedance (no load) 
The impedance of a charged CH1.8 or CH1.8T cell varies with frequency, 


as follows: 
Frequency (Hz) Impedance (milliohms) (for charged cell) 
50 17.5 
1000 16.0 
10000 15.8 


(Tolerance of + 20% applies to above values) 


Polarity Reversal 


The CH1.8 or CH1.8T cell can be reversed without damage for 5 hours at 180 
milliamperes. This permits its use without hazard in series groups. 


Pulse Discharge Capabilities 


Pulses of 5 seconds or less 


(Pulses spaced evenly over entire discharge period) 
Discharge per pulse: Not to exceed 100 ampere-seconds 
Average current over entire discharge period: Not to exceed 4 amperes 
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1.2 
“EVEREADY” NO. CH2.2 CELL (Flat Contacts) verre 


CH2.2T CELL (Two solder tabs) 


Type: Nickel-Cadmium 
Suggested Current Range: 0-1.1 amperes Dimensions are for labeled cells 


inches Wiimeters 


TT 


1.437" 1.508" 1447 1528" 


Dimensions: 
Dimensions: MAXIMUM MAXIMUM 


CH2.2 CH2.2T 
Flat Contacts Two Solder Tabs 


WOITAGE Ta OS ~ pedicsscias Suk saceddacel tse cos waiewancndds ned aeebvansuenvasndscliaxdenticateses —,+1.2 

Average Service Capacity (to 1.1 Volts)...........cceeesseeeseeeenes 2.2 ampere-hours 
(Rated at 220 milliamperes) 

ACR MNES: 55 oe4ie shectanttaieaa ore cauacdeseiaconuenans Flat contacts or two solder tabs 

Average Weight occecteosst etc rcss eels esses 3.2 0z. (90.7 grams) 

Volume (by displacement).......... 1.82 cubic inches (29.8 cubic centimeters) 

OHS: iccuncsctusiesinavisanamaasssutetewauanee: One cylindrical ( ANSI K80) High Rate 


For service information see following pages ee 
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“EVEREADY” NOS. CH2.2 & CH2.2T 


Performance Characteristics at 70° F (21.1°C) 
Typical Discharge Curves 


CELL VOLTAGE 


CELL VOLTAGE 


DISCHARGE TIME IN MINUTES 


CAPACITY VS. DISCHARGE CURRENT 


CAPACITY IN AMPERE-HOURS 


DISCHARGE CURRENT IN AMPERES 
EXAMPLE: Assume a 4 ampere discharge to a 1.0 volt endpoint. The CH2.2 


(or CH2.2T) cell has a capacity of 1.4 ampere-hours. (This pro- 
vides a discharge time of 21 minutes.) 


“EVEREADY” NOS. CH2.2 & CH2.2T 


Operating and Storage Temperatures 
Ranges of temperature applicable to operation of the CH2.2 or CH2.2T cell are: 


Charge: +32°F to +113°F (O0°C to 45°C) 
Discharge: — 4°F to +113°F (-20°C to 45°C) 
Storage: —40°F to +140°F (-40°C to 60°C) 


Charge Rate vs. Charging Time 
240 


wt it te tt 
fs 2 


CHARGE VOLTAGE: 1.35-1.45 VOLTS 


. 26 28 


= 
CHARGING TIME IN HOURS FOR FULLY DISCHARGED CELL 


CHARGE RATE IN MILLIAMPERES 


For partially discharged cells, reduce time or current proportionally. 


Trickle Charge 

To maintain a fully charged cell for standby service, charge at 44 to 73 

milliamperes. 

NOTE: Trickle charge shown will maintain a fully charged cell at 100% capacity. 
A trickle charge of 55mA will bring a discharged cell up to 85% capacity . 


Normal Charge 

To charge cells and maintain a fully charged cell with little cell degradation, 
charge at 73 to 220 mA. 

Internal Resistance 


The internal resistance of a CH2.2 or CH2.2T cell varies with state of charge, 
as follows: 
Cell charged Cell’% Discharged 


14 milliohms 16 milliohms 


(Tolerance of + 20% applies to above values) 
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“EVEREADY” NOS. CH2.2 & CH2.2T 


impedance (No Load) 


The impedance of a charged CH2.2 or CH2.2T cell varies with frequency, 
as follows: 


Frequency (Hz) Impedance (milliohms) (for charged cell) 
50 16.0 
1000 15.1 
10000 14.8 


(Tolerance of + 20% applies to above values) 


Polarity Reversal 


The CH2.2 or CH2.2T cell can be reversed without damage for 5 hours at 220 
milliamperes. This permits its use without hazard in series groups. 


Pulse Discharge Capabilities 
Pulses of 5 seconds or less 


(Pulses spaced evenly over entire discharge period) 
Discharge per pulse: Not to exceed 200 ampere-seconds. 
Average current over entire discharge period: Not to exceed 7 amperes 


Terminal Voltage vs. Load 
(For Computing Output Power) 
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INSTANTANEOUS LOAD CURRENT-AMPERES 


“EVEREADY” NO. CF4 CELL (Flat Contacts) 
CF4T CELL (Two Solder Tabs) 


Type: Nickel-Cadmium NOTE: See pages 393-401 for general 
Suggested Current Range: 0-10 amperes information on Fast Charge cells. 


| Millimeter. Dimensions are for labeled cells 


V4 


020 
.030 
200 
000 


—s 
n> 


1.305 
2.270 
2.280 
2.310 


2.330 


CF4 
Flat Contacts wo Solder Tabs 


NW OLEAGG: WA OS: secvte ta vasuicnccasaiecatchitsoceGrstedcancucics, vanes neadewovansacteeaemedaewen: —,+1.2 

Average Service Capacity (to 1.0 volt) ..........ceecessssseceeeeeeees 4 ampere-hours 
(Rated at 4 amperes) 

WOT ANS sc hacactcsnedassas asecassiaceeeiaaataceeamonaas Flat contacts or two solder tabs 

Average Weight ........ccccccccccceccsscceccecsnsccescneccesseeseusuuaeenss 5.4 oz. (153 grams) 

Volume (by displacement) ......... 2.98 cubic inches (48.8 cubic centimeters) 

ROE core coe fee catenanateaatget some teae mune One cylindrical (ANSI K90) (D Size) 


High Rate—Fast Charge 


For service information see following. pages 
PAGE 
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“EVEREADY” NOS. CF4 & CF4T 


Average Performance Characteristics at 70° F (21.1°C 
Typical Discharge Curves 


The following performance curves assume the cells were fast charged at 1.4 
amperes. A slight reduction in capacity will be experienced when charged at 
lower rates. 
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DISCHARGE CURRENT IN AMPERES 
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Assume a 5 ampere discharge to a 1.0 volt endpoint. The CF4 
or CF4T cell has a capacity of 4 ampere-hours. (This provides a 
discharge time of 48 minutes.) 


“EVEREADY” NOS. CF4 & CF4T 


Operating & Storage Temperatures 

Ranges of temperature applicable to operation of the CF4 or CF4T cell are: 
Charge: +60°F to +113°F (15.6°C to 45°C) 
Discharge: — 4°F to +113°F (—20°C to 45°C) 
Storage: —40°F to +140°F (—40°C to 60°C) 


Charge Rate vs. Charging Time 
NOTE: See pages 393-401 for general information on Fast Charge cells. 


tt | TT TT TT TT TT 


CHARGE VOLTAGE: 1.5-1.6 VOLTS 


CHARGING CURRENT IN AMPERES 
N 
° 


12 3 4 5 6 7 8 9 10 11 12 13 «14 
CHARGING TIME IN HOURS FOR FULLY DISCHARGED CELL 
For partially discharged battery, reduce time or current proportionally. 


Trickle Charge 
To maintain a fully charged cell for standby service, charge at 80 to 133 mA. 


NOTE: Trickle charge shown will maintain a fully charged cell at 100% capacity. 
A trickle charge of 100mA will bring a discharged cell up to 85% capacity. 


Normal Charge 


To charge cells and maintain a fully charged cell with little cell degradation, 
charge at 133 to 400 mA. 


High Rate Charge 


To charge cells for immediate use, charge at 400 mA to 1.33 A. Occasional over- 
charging for up to three days at these rates will not adversely affect cell perfor- 
mance, providing temperature of cells remains below 120°F. Otherwise a 
charge control device is necessary. 
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“EVEREADY” NOS. CF4 & CF4T 


High Rate Charge with Control 

To charge cells as quickly as possible charge at 1.33 Ato 2A with proper 
charge control device. Overcharging, which might harm the cells, is prevented 
by the charge control device. 


Internal Resistance 


The internal resistance of a CF4 or CF4T cell varies with state of charge,as follows: 


Cell Charged Cell % Discharged 
9 milliohms 9.3 milliohms 


(Tolerance of + 20% applies to above values) 


Impedance (no load) 


The impedance of a charged CF4 or CF4T cell varies with frequency, as follows: 


Frequency (Hz) impedance (milliohms) (for charged cell) 
50 7.9 
1000 8.0 
10000 9.5 


(Tolerance of £ 20% applies to above values) 


Pulse Discharge Capabilities 


Pulse of 5 seconds or less 


(Pulses spaced evenly over entire discharge period) 
Discharge per pulse: Not to exceed 200 ampere-seconds. 
Average current over entire discharge period: Not to exceed 10 amperes 


PAGE 


508 


1.2 


“EVEREADY” NO. CH4 CELL (Flat Contacts) vouts 


CH4T CELL (Two Solder Tabs) 


Type: Nickel-Cadmium DIMENSIONS ARE 
Suggested Current Range: 0-10 amperes FOR LABELED CELLS 


| Millimeters 
a 
| 250 | 


200 
.000 


: “o3 
| 500 | 17 


CH4 
Flat Contacts 


B01] €:)8 (= 2 (| 9 gee ae Pe ee ee oe —,+1.2 

Average Service Capacity (to 1.0 volt)... ee eeeeseeeeeeeeees 4 ampere-hours 
(Rated at 4 amperes) 

WEEN MAIS Suateneaatewascteane can aekwstcancsobecauctersiavee Flat contacts or two solder tabs 

PVGP AGE WEIGIE as aesinee cee od eter ecuPechn ct shenaes ee Reteast 5.4 oz. (153 grams) 

Volume (by displacement) ......... 2.98 cubic inches (48.8 cubic centimeters) 

GON sass teen sseceesdonteubteadeswnaees One cylindrical ( ANSI K90) (D size) High Rate 


For service information see following pages 


“EVEREADY” NOS. CH4 & CH4T 


Average Performance Characteristics at 70° F(21.1°C) 
Typical Discharge Curves 
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EXAMPLE: Assume a 2 ampere discharge to 1.1 volt endpoint. The CH4 or CH4T cell has 
a capacity of 4 ampere-hours. (This provides a discharge time of 2 hours.) 


“EVEREADY” NOS. CH4 & CH4T 


Operating and Storage Temperatures 


Ranges of temperature applicable to operation of the CH4 or CH4T cell are: 


Charge: +32°F to +113°F (0°C to 45°C) 
Discharge: — 4°F to +113°F (—20°C to 45°C) 
Storage: —40°F to +140°F (—40°C to 60°C) 


Charge Rate vs. Charging Time 


Ww 
NO 


NO 
ee) 


CHARGE RATE IN MILLIAMPERES 
NO 
as 


14 15 16 #17 #18 #19 20 21 22 23 24 25 


CHARGING TIME IN HOURS FOR FULLY DISCHARGED CELL 


For partially discharged cells, reduce time or current porportionally. 


Trickle Charge 


To maintain a fully charged cell for standby service, charge at 80 to 133 mA. 


Note: Trickle charge shown will maintain a fully charged cell at 100% 
capacity. A trickle charge of 100 mA will bring a discharged cell 
up to 85% capacity. 


Normal Charge 


To charge cells and maintain a fully charged cell with little cell degradation, 
charge at 133 to 400 mA. 
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“EVEREADY” NOS. CH4 & CH4T 


Internal Resistance 
The internal resistance of a CH4 or CH4T cell varies with state of charge,as follows: 
Cell Charged Cell % Discharged 


9 milliohms 9.3 milliohms 


(Tolerance of + 20% applies to above values) 


Impedance (No Load) 


The impedance of charged CH4 or CH4T cell varies with frequency, as follows: 


Frequency (Hz) Impedance (milliohms) (for charged cell) 
50 7.9 
1000 8.0 
10000 9.5 


(Tolerance of + 20% applies to above values) 
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Pulse Discharge Capabilities 


Pulse of 5 seconds or less 


(Pulses spaced evenly over entire discharge period) 
Discharge per pulse: Not to exceed 200 ampere-seconds. 
Average current over entire discharge period: Not to exceed 10 amperes. 
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“HERCULES” NO. HS4172 BATTERY 


Type: Nickel-Cadmium 
Suggested Current Range: 0-2 amperes 


2000” 2 860 


[298 = See" 


Voltage Taps 

Average Service Capacity (to 5 volts)..........:cccseesccseesees 500 milliampere-hours 
(Rated at 500 milliamperes) 

WEP MUM al Sci (escistorancrtceacceendusesocsgstesncecu sed vavcu.coetveeeniaeenss caniese Two Solder Tabs 
PUCTAGE Wel ON eke tesa eesuiceiadadantescea cicicaskacchonvanueasiecenseones 3.9 oz. (111 grams) 
2 | EDA e En ereenr ae Five cylindrical (CH500) (ANSI K40) High Rate in series 


For service information see following pages 


VOLTS 


“HERCULES” NO. HS4172 


Average Performance Characteristics at 70°F (21.1°C 
Typical Discharge Curves 
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DISCHARGE TIME IN MINUTES 


CAPACITY VS. DISCHARGE CURRENT 


0 400 800 1200 1600 2000 2400 2800 
DISCHARGE CURRENT IN MILLIAMPERES 


CAPACITY IN MILLIAMPERE-HOURS 


E 


XAMPLE: Assume an 800 milliampere discharge to a 5 volt endpoint. The 
HS4172 battery has a capacity of 500 milliampere-hours. (This 
provides a discharge time of 38 minutes.) 


“HERCULES” NO. HS4172 


Operating and Storage Temperatures 

Ranges of temperature applicable to operation of the HS41/2 battery are: 
Charge: +32°F to +113°F (0°C to 45°C) 
Discharge: — 4°F to +113°F (—20°C to 45°C) 
Storage: —40°F to +140°F (—40°C to 60°C) 


Charge Rate vs. Charging Time 


CHARGE RATE IN MILLIAMPERES 


14 15 16 17 18 #19 20 21 22 - 24 25 
CHARGING TIME IN HOURS FOR FULLY DISCHARGED BATTERY 


For partially discharged battery, reduce time or current proportionally. 


Trickle Charge 


To maintain a fully charged battery for standby service, charge at 10-17 milli- 

amperes. 

NOTE: Trickle charge shown will maintain a fully charged battery at 100% 
capacity. A trickle charge of 12.5 mA will bring a discharged battery 
up to 85% capacity. 


Normal Charge 


To charge battery and maintain a fully charged battery with little battery 
degradation, charge at 17 to 50 mA. 


PAGE 


512c 


PAGE 


512pD 


“EVEREADY” NO. N67 BATTERY vos 


Type: Nickel-Cadmium 
- Suggested Current Range: 0-450 milliamperes 


@ VOLTS 


PLASTIC CASE 


SPECIFICATIONS 
VONAGE Td DS), uesedecnwdeklaianoadatorstechecaciiasaiawnanctecoadonsaueretcoucaestaniandsehate —,+6 
Average Service Capacity (to 5.5 volts) .............00008 900 milliampere-hours 
(Rated at 90 milliamperes) 
TOU WNIT Siok crs ooo dana ter eeaematina te 2tenge et easeneeeeaeGtcear sence ieee ues 
Average: WIGHT sssccncesasccuseveocios veuvhinowedswetedeaseacuocsosbinbageee 8.3 oz. (235 grams) 
CES pccvernsans, Five cylindrical (C900) (standard molded electrode) in series 


For service information see following pages 


“EVEREADY” NO. NS7 


Average Performance Characteristics at 70°F (21.1°C) 


T 


ical Discharge Curves 


JOVLIOA AYALLVE 


DISCHARGE TIME IN HOURS 


JDVLIOA AX3SLLVE 


DISCHARGE TIME IN MINUTES 


CAPACITY VS. DISCHARGE CURRENT 


1000 


DISCHARGE CURRENT IN MILLIAMPERES 
Assume a 200 milliampere discharge to a 5.5 volt endpoint. The 


200 


SHNOH—3YSdWVITTIN NI ALIOVdVO 


EXAMPLE: 


(This 


N67 battery has a capacity of 800 milliampere-hours. 


provides a discharge time of 4 hours.) 
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“EVEREADY” NO. N67 


Capacity vs. Temperature 


1200 


0 
-—-10 0 10 20 30 40 50 60 70 80 90 100 110 120 130 


CAPACITY IN MILLIAMPERE—HOURS 


Ranges of temperature applicable to operation 
of the N67 battery are: 


Charge: +32°F to +113°F (0°C to 45°C) 
Discharge: — 4°F to +113°F (—20°C to 45°C) 


22 
| 6.7 | 
Pt 
| 4A 
a =O" 4) 
=r ae 
Storage: —40°F to +140°F (—40°C to 60°C) | 26.7 | 
a ae 
233 


Charge Rate vs. Charging Time 
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O CHARGING TIME IN HOURS FOR FULLY DISCHARGED BATTERY 


For partially discharged batteries, reduce time or current proportionally. 


Trickle Charge 


Not recommended. 
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“EVEREADY” NO. N91 BATTERY eter 


Type: Nickel- Cadmium 
Suggested Current Range: 0-4.8 amperes 


127 


Plastic Case 
Terminals: #6-32 Knurls (Insulated) 


SPECIFICATIONS 
NG ILAGO? PAS ec ya a Gebel va cudstaweeuiedassiece ia enstateaananeestaededancieedeeesacaeerseuete —,+6 
Average Service Capacity (to 5.0 Volts) .........cccceceeseeeeeeeeenee 1.2 ampere-hours 
(Rated at 1.2 amperes) 
TE OTMIM GS ecteacicedcoesensdaceeeeeseeomeee Screw—No. 6-32 with knurled plastic nuts 
Averade Weighted, ect ted oc nctariaevaarieleasheeeeoerelee 10 oz. (284 grams) 


Cells occ eee Five cylindrical (CH1.2) (ANSI K60) High Rate in series 


For service information see following pages 


“EVEREADY” NO. N91 


Average Performance Characteristics at 70°F (21.1°C) 
Typical Discharge Curves 
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DISCHARGE CURRENT IN AMPERES 


EXAMPLE: Assume a 2 ampere discharge to a 5.5 volt endpoint. The N91 
battery has a capacity of 1 ampere-hour. (This provides a dis- 
charge time of 30 minutes.) 


“EVEREADY” NO. N91 
Operating and Storage Temperatures 


Ranges of temperature applicable to operation of the N91 battery are: 


Charge: +32°F to +113°F (0°C to 45°C) 
Discharge: — 4°F to +113°F (—20°C to 45°C) 
Storage: —40°F to +140°F (—40°C to 60°C) 


Charge Rate vs. Charging Time 


120 <I 
PN CHARGE VOLTAGE: 6.75-7.25 VOLTS 


CANEEETT- 
CCST 
CFCC 
aA 
“HCE 


60 
14 15 16 17 18 19 20 21 22 23 24 25 
CHARGING TIME IN HOURS FOR FULLY DISCHARGED BATTERY 


For partially discharged batteries reduce time or current proportionally 


‘CHARGE RATE IN MILLIAMPERES 


Trickle Charge 

To maintain a fully charged battery for standby service, charge at 24 to 40 

milliamperes. 

NOTE: Trickle charge shown will maintain a fully charged battery at 100% 
capacity. A trickle charge of 30 mA will bring a discharged battery 
up to 85% capacity. 


Normal Charge 


To charge batteries and maintain a fully charged battery with little battery 
degradation, charge at 40 to 120 mA. 
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“EVEREADY” NO. N70 BATTERY VOLTS 


Type: Nickel-Cadmium 
Suggested Current Range: 0-750 milliamperes 


PLASTIC CASE 


SPECIFICATIONS 
\/OltaGe: Taps: -vsviscessuceutiven cians tuadeseedua ewes lvectesemaerumna auth Lied alli —,+6 
Average Service Capacity (to 5.5 volts) wo... esesseeeeeeeseee 1.5 ampere-hours 
(Rated at 150 milliamperes) 
WRONG S <scuse iaadecassaiecncusoatdestonssccetetyssacicn nett sveseubecoeasluucneeeeespsaee Wire leads 
AVer age WVGIGIT 3: ccstesccsctccascncstiwaherescs cusuntcemrediaeuse 1 Ib. 12 oz. (794 grams) 
CB IIS ita cscs shale ceateanetsadxehus ccumacranaaatncad Five rectangular (pocket plate) in series 


For service information see the following pages 


“EVEREADY” NO. N70 


Average Performance Characteristics at 70°F (21.1°C) 


T 


ical Discharge Curves 


JADVLIOA AYdsLLVE 


DISCHARGE TIME IN HOURS 


4DV 


LIOA A¥SLLVE 


60 100 120 140 
DISCHARGE TIME IN MINUTES 


40 


20 


CAPACITY VS. DISCHARGE CURRENT 


800 1000 1200 
DISCHARGE CURRENT IN MILLIAMPERES 


600 


400 


SHYNOH—AYSdWV NI ALIOVdVO 


Assume an 800 milliampere discharge to a 4.5 volt endpoint. The 
N70 battery has a capacity of 1.2 ampere-hours. (This provides a 


discharge time of 1.5 hours.) 


EXAMPLE: 


PAGE 
522 


“EVEREADY” NO. N70 


CAPACITY VS. TEMPERATURE 


| 
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iz 

0 

—10 O 10 20 30 40 50 60 70 80 90 100 110 120 130 
TEMPERATURE IN DEGREES FAHRENHEIT 


CAPACITY IN AMPERE-HOURS 


Ranges of temperature applicable to 
operation of the N7O battery are: 


Charge: +32°F to +113°F (0°C to 45°C) 
Discharge: — 4°F to +113°F (—20°C to 45°C) 
Storage: —40°F to +140°F (—40°C to 60°C) 


CHARGE RATE VS. CHARGING TIME 


ote 
Pe iso SAL [- chance VOLTAGE: 67575 VoLTS 
Stee 
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pep) ED 


14 15 16 17. =18 19 20 21 22 23 24 25 
CHARGING TIME IN HOURS FOR FULLY DISCHARGED BATTERY 
For partially discharged batteries, reduce time or current proportionally. 


Trickle Charge 


Not recommended. 
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8.4 
EVEREADY” NO. N88 BATTERY eaibe 


Type: Nickel-Cadmium 
Suggested Current Range: 0-45 milliamperes 


fEU J a 
aot 
3240 : Oxo” 

a a fd 


32 


Plastic Jacket 


SPECIFICATIONS 
WOlGAGe VaOS:< 22. hiawacsteseh ies cates heoneedaneatcanetesata naa aua sanbancaeceanenetuceesse —,+8.4 
Average Service Capacity (to 7.7 volts) ...........cceseeeeeees 90 milliampere-hours 
(Rated at 9 milliamperes) 
OTIMINGIS :  6chaebrscseatuane enc cones danudscter dle savws nek ddadouseustontesueesecusoes Miniature snap 
PAYER AGE WW CIGIIE aye caoccccescedd oasacb tas cideeeacnacnsueedact apetasnsantes 1.5 oz. (42.5 grams) 
Cells ......... Seven oval button (OB90) (standard molded electrode) in series 


For service information see reverse side of this sheet 


“EVEREADY” NO. N88 


Average Performance Characteristics at 70°F (21.1°C) 
Typical Discharge Curves 
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0 20 40 60 80 100 120 140 
DISCHARGE TIME IN MINUTES 


CAPACITY VS. DISCHARGE CURRENT 


——4 6.3 volts 
R= 
Ek. SRR 
LL bE Pye vers PL 


0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 
DISCHARGE CURRENT IN MILLIAMPERES 


CAPACITY IN MILLIAMPERE-HOURS 


EXAMPLE: Assume a 35 milliampere discharge to a 7./ volt endpoint. The 
N88 battery has a capacity of 7O milliampere-hours. (this 
provides a discharge time of 2 hours.) 


“EVEREADY” NO. N88 


CAPACITY VS. TEMPERATURE 


- 
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90 


-—10 0 10 20 30 40 50 60 70 80 90 100 110 120 130 
TEMPERATURE IN DEGREES FAHRENHEIT 


CAPACITY IN MILLIAMPERE-HOURS 


Ranges of temperature applicable to operation of the N88 
battery are: 


Charge:  +32°F to +113°F (0°C to 45°C) 
Discharge: — 4°F to +113°F (-20°C to 45°C) 
Storage: —40°F to +140°F (-40°C to 60°C) 


CHARGE RATE VS. CHARGING TIME 


~ CHARGE VOLTAGE: 9.45—10.5 VOLTS 


_ 
o 


CCE 


14 15 16 17 18 19 20 21 22 23 24 25 26 
CHARGING TIME IN HOURS FOR FULLY DISCHARGED CELL 


CHARGE RATE IN MILLIAMPERES 


For partially discharged cells, reduce time or current proportionally. 


Trickle Charge 


Not recommended. 
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9.6 
EVEREADY” NO. 1007 POWER PACK rae 


Type: Nickel-Cadmium 
Suggested Current Range: 0-10 amperes 


. Stainless Steel Case 


Miller Electric Co. No’s. 
Socket—No. 765-1 
Mating Plug—No. 650-1 
Union Carbide Plug and Cable Assem.—No. 07867 
(Cable Length—47” + 4”) 


SPECIFICATIONS 
VONAGE” [dS cccaer a8 ee tice Sires wasn ceca ceaduiasaus wos eSnncesdiuwcwesacecesecunsodweseuse —,+9.6 
Average Service Capacity (to 8 Volts) ..........ccccccsseeeeeeeeeeseees 4 ampere-hours 
(Rated at 4 amperes) 
TWOP EMIS: aclexitc cages saoututh Beectate Maaddewnd des sceaareletanescovus qsadbdeoebocsaeyneene as Socket 
Average Weight ...........c:ccccccceseescesececccerseccecscecs 3 lbs. 13 oz. (1.73 kilograms) 
6.2) | eee ee eee Eight cylindrical (CH4) (ANSI K90) High Rate in series 


For service information see following pages 


“EVEREADY” NO. 1007 


Average Performance Characteristics at 70° F(21.1°C) 
Typical Discharge Curves 
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DISCHARGE CURRENT IN AMPERES 
Assume a 2 ampere discharge to an 8.8 endpoint. The 1007 
battery has a capacity of 4 ampere-hours. (This provides a dis- 
charge time of 2 hours). 
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“EVEREADY” NO. 1007 


Operating and Storage Temperatures 
Ranges of temperature applicable to operation of the 1007 battery: 
Charge: +32°F to +113°F (O°C to 45°C) 
Discharge: — 4°F to +113°F (—20°C to 45°C) 
Storage: —40°F to +140°F (—40°C to 60°C) 


Charge Rate vs. Charging Time 


ARGE VOLTAGE: 10.8-11.6 VOLTS 


CHARGE RATE IN MILLIAMPERES 


14 #15 1146 #17 #18 #19 20 21 22 23 24 = 25 


CHARGING TIME IN HOURS FOR FULLY DISCHARGED BATTERY 
For partially discharged batteries reduce time or current proportionally. 


The ““Eveready”’ No. 1807 charger, 
illustrated, is recommended for 

use with the No. 1007 Power Pack. 
The charger converts 117 volt ac 

to 10-12 volt dc & is two rate, 
charging at either 400 or 200 
milliamperes. It has a pilot light 
charge indicator and fuse protection. 


Trickle Charge 
To maintain a fully charged battery for standby service, charge at 80 to 133mA. 


NOTE: Trickle charge shown will maintain a fully charged battery at 100% 
capacity. A trickle charge of 100mA will bring a discharged battery 
up to 85% capacity. 


Normal Charge 


To charge batteries and maintain a fully charged battery with little battery 
degradation, charge at 133 to 400 mA. 
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“HERCULES” NO. HS4151 BATTERY 


Type: Nickel-Cadmium NOTE: See pages 393-401 for general 
Suggested Current Range: 0-2 amperes information on Fast Charge batteries. 


250" PLASTIC CASE 
aaa % 


NOTE: Third Terminal—Thermistor for Fast Charge thermal control. 
Contact Union Carbide for specific information. 


VOltaGe! TAS) cseseaiesg esate necsardcescccdt anus advan pacaiemucenecceoeaeseasesueeaeaseecass —,+12 

Average Service Capacity (to 10 volts) .................0000 500 milliampere-hours 
(Rated at 500 milliamperes) 

OUATAL dl) Said sundik Geset tat cea beets Sototduaisnuenatalsvinde ate eacy ee fet ae Flat Recessed 

PVGTAGE WWEIGNT. 4 ccbvccrddksnssaracadenncuncousiavsenuadecteacedensretvanses 8.5 oz. (241 grams) 


01) | Ke ae Ten cylindrical (CF500) (ANSI K40) (AA size) 
High Rate-Fast Charge in series 


For service information see following pages 


“HERCULES” NO. HS4151 


Average Performance Characteristics at 70°F (21.1°C) 
Typical Discharge Curves 


The following performance curves assume the batteries were fast charged at 175 
milliamperes. A slight reduction incapacity will be experienced when charged 
at lower rates. 


BATTERY VOLTAGE 


BATTERY VOLTAGE 


DISCHARGE TIME IN MINUTES 


CAPACITY VS. DISCHARGE CURRENT 


300 


1200 1600 2000 2400 2800 
DISCHARGE CURRENT IN MILLIAMPERES 


CAPACITY IN MILLIAMPERE-HOURS 


EXAMPLE: Assume an 800 milliampere discharge to a 10 volt endpoint. The 
HS4151 battery has a capacity of 500 milliampere-hours. (This 
provides a discharge time of 38 minutes.) 


“HERCULES” NO. HS4151 


Operating and Storage Temperatures 
Ranges of temperature applicable to operation of the HS4151 battery are: 


Charge: +60°F to +113°F (15.6°C to 45°C) 
Discharge: — 4°F to +113°F (—20°C to 45°C) 
Storage: —40°F to +140°F (—40°C to 60°C) 


Charge Rate vs. Charging Time 


Note: See pages 393-401 for general information on Fast Charge batteries. 


wo pf fy tt 


CHARGE VOLTAGE: 15-16 VOLTS: 


REQUIRES CONTROL. CONTACT THE 
BATTERY ENGINEERING 
DEPARTMENT 
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CHARGING TIME IN HOURS FOR FULLY DISCHARGED BATTERY 


For partially discharged batteries, reduce time or current proportionally. 


CHARGE CURRENT IN MILLIAMPERES 
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“HERCULES” NO. HS4151 


Trickle Charge 


To maintain a fully charged battery for standby service, charge at 10 to 17 mA. 

NOTE: Trickle charge shown will maintain a fully charged battery at 100% 
capacity. A trickle charge of 12.5 mA will bring a discharged battery 
up to 85% capacity. 


Normal Charge 


To charge batteries and maintain a fully charged battery with little battery 
degradation, charge at 17 to 50 mA. 


High Rate Charge 

To charge batteries for immediate use, charge at 50 to 170 mA. Occasional! over- 
charging for up to three days at these rates will not adversely affect battery 
performance. 


High Rate Charge with Control 

To charge batteries as quickly as possible charge at 170 to 500 mA with proper 
charge control device. Overcharging, which might harm the batteries is prevented 
by the charge control device. 


Pulse Discharge Capabilities 


Pulses of 5 seconds or less 


(Pulses spaced evenly over entire discharge period) 
Discharge per pulse: Not to exceed 40 ampere-seconds 
Average current over entire discharge period: Not to exceed 2 amperes 
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12 
“HERCULES” NO. HS4153 BATTERY sates 


Type: Nickel-Cadmium 
Suggested Current Range: 0-2 amperes 


|__Inches | Millimeters | 
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WOMAGE: TQS eich easenpedcec base e rtcravre a lo ticedg tench har eaGoited emotes: ee se WP 

Average Service Capacity (to 10 volts) .............cceceeee 500 milliampere-hours 
(Rated at 500 milliamperes) 

COIS oes coitus oil on ccetearsacaun tetiope santa caiceseecascadneaaesuczewne bound Flat Recessed 

AVE Age WEIGHT sic. ccc etee sass it hs ccvelasieeieGdacea ved ehesawtealetanest 9 oz. (255 grams) 

KCIIG? 2550:4.02s a treleah beapesausahaaneck 10 cylindrical (CH500) (ANSI K40) (AA size) 


High Rate in series 


For service information see following pages 


“HERCULES” NO. HS4153 


Average Performance Characteristics at 70” F(21.1°C) 
Typical Discharge Curves 
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00 120 140 
DISCHARGE TIME IN MINUTES 


CAPACITY VS. DISCHARGE CURRENT 


0 400 800 1200 1600 md 2400 2800 
DISCHARGE CURRENT IN MILLIAMPERES 


m CAPACITY IN MILLIAMPERE-HOURS 


XAMPLE: Assume an 800 milliampere discharge to a 10 volt endpoint. The 
HS4153 battery has a capacity of 500 milliampere-hours. (This 


provides a discharge time of 38 minutes.) 
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“HERCULES” NO. HS4153 


Operating and Storage Temperatures 
Ranges of temperature applicable to operation of the HS4153 battery are: 


Charge: +32°F to +113°F (0°C to 45°C) 
Discharge: — 4°F to +113°F (—20°C to 45°C) 
Storage: —40°F to +140° F(—40°C to 60°C) 


Charge Rate vs. Charging Time 


50 


CHARGE RATE IN MILLIAMPERES 


14 15 16 17 18 19 20 21 22 23 24 = 25 
CHARGING TIME IN HOURS FOR FULLY DISCHARGED BATTERY 


For partially discharged batteries, reduce time or current proportionally. 


Trickle Charge 

To maintain a fully charged battery for standby service charge at 10 to 17 

milliamperes. 

NOTE: Trickle charge shown will maintain a fully charged battery at 100% 
capacity. A trickle charge of 12.5 mA will bring a discharged battery 
up to 85% capacity. 

Normal Charge 


To charge batteries and maintain a fully charged battery with little battery 
degradation, charge at 17 to 50 mA. 


Pulse Discharge Capabilities 


Pulses of 5 seconds or less 


(Pulses spaced evenly over entire discharge period) 
Discharge per pulse: Not to exceed 40 ampere-seconds 
Average current over entire discharge period: not to exceed 2 amperes 


PAGE 


539 


PAGE 


540 


12 
“EVEREADY” NO. N86 BATTERY fauek 


Type: Nickel-Cadmium 
Suggested Current Range: 0-4.8 amperes 


ee 
31 


1.91 


) 


(LABEL) 


_——a 54% eens 


PLASTIC CASE 
TERMINALS: *6-32 KNURLS 
(INSULATED) 


SPECIFICATIONS 
WOIEGGE: TADS perce tu teeta acewtneetiesa setae tedasseleatictaa ec meeduadacee awe —,+12 
Average Service Capacity (to 10 volts) ............ccccccsssseseeeees 1.2 ampere-hours 
(Rated at 1.2 amperes) 
TOKO ANS asset dass ox cralesatawsdebesusens Screw-No. 6-32 with knurled plastic nuts 
Average Weight .0............:ccccseccsecceeccnecceeccnecceecasesseeees 1 Ib. 4 oz. (567 grams) 
CONG et acietat ee yee te 10 cylindrical (CH1.2) (ANSI K60) High Rate in series 


For service information see following pages 


“EVEREADY” NO. N86 


Average Performance Characteristics at 70° F(21.1°C) 


Typical Discharge Curves 
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DISCHARGE TIME IN HOURS 


JDVLIOA AY3SLLVE 


40 60 80 100 120 140 
DISCHARGE TIME IN MINUTES 


20 


CAPACITY VS. DISCHARGE CURRENT 


DISCHARGE CURRENT IN AMPERES 


SHNOH-3HAdNV NI ALIDVdV9 


Assume a 2 ampere discharge to an 11 volt endpoint. The N86 


EXAMPLE: 


(This provides a dis- 


battery has a capacity of 1 ampere-hour. 


charge time of 30 minutes.) 
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“EVEREADY” NO. N86 

Operating and Storage Temperatures 

Ranges of temperature applicable to operation of the N86 battery are: 
Charge: +32°F to +113°F (0°C to 45°C) 


Discharge: —4°F to +113°F (—20°C to 45°C) 
Storage: —40°F to +140°F (—40°C to 60°C) 


Charge Rate vs. Charging Time 


CHARGE RATE IN MILLIAMPERES 


CHARGING TIME IN HOURS FOR FULLY DISCHARGED BATTERY 


For partially discharged batteries, reduce time or current proportionally. 


Trickle Charge 


To maintain a fully charged battery for standby service charge at 24 to 40 

milliamperes. 

NOTE: Trickle charge shown will maintain a fully charged battery at 100% 
capacity. A trickle charge of 30 mA will bring a discharged battery 
up to 85% capacity. 


Normal Charge 


To charge batteries and maintain a fully charged battery with little battery 
degradation, charge at 40 to 120 mA. 
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13.2 
“EVEREADY” NO. N65 BATTERY ve 


Type: Nickel-Cadmium 
Suggested Current Range: 0-4 amperes 


| Milimeters | 
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PLASTIC CASE 
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HOLES FOR 3 PINS Y42 DIA, 
PIN CIRCLE «375 OIA. 


NW Ollage TADS: Ardea certo cieivstol at alconsvadeutuwenduuemeseuieMinatsiete aes —,+ 13.2 

Average Service Capacity (to 11 Volts) .........c.cccssesesnseeeeeneeees 1 ampere-hour 
(Rated at 1 ampere) 

PORIMMM GIS veutccra test ca iicsbeeutt nedtin tose e iste sp ssicussd ts uesaaten adneaniuue eaweteducate Socket 

Average Weight ..........c:sccseccsecssescsecccecsasecenscnssseseees 1 Ib. 11 oz. (765 grams) 

COTS 25s onea tae ase cevae sramuaenanees Eleven cylindrical (CH1) High Rate in series 


For service information see following pages 


“EVEREADY” NO. N65 


Average Performance Characteristics at 70° F(21.1°C) 
Typical Discharge Curves 
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EXAMPLE: Assume a 2 ampere discharge to a 9.9 volt endpoint. The N65 
battery has a capacity of 1 ampere-hour. (This provides a dis- 


charge time of 30 minutes.) 
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“EVEREADY” NO. N65 


Operating and Storage Temperatures 
Ranges of temperature applicable to operation of the N65 battery are: 
Charge: +32°F to +113°F (0°C to 45°C) 


Discharge: — 4°F to +113°F (—20°C to 45°C) 
Storage: —40°F to +140°F (—40°C to 60°C) 


Charge Rate vs. Charging Time 
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CHARGE RATE IN MILLIAMPERES 
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CHARGING TIME IN HOURS FOR FULLY DISCHARGED BATTERY 


For partially discharged batteries, reduce time or current proportionally. 


Trickle Charge 


To maintain a fully charged battery for standby service, charge at 20 to 33 

milliamperes. 

NOTE: Trickle charge shown will maintain a fully charged battery at 100% 
capacity. A trickle charge of 25 mA will bring a discharged battery up 
to 85% capacity. 


Normal Charge 


To charge batteries and maintain a fully charged battery with little battery 
degradation, charge at 33 to 100 mA. 
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13.2 
“HERCULES” NO. HS4280 BATTERY Gane 


Type: Nickel-Cadmium 
Suggested Current Range: 0-4 amperes 


| Millimeters | 
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WOLES FOR 3PINS H42 DIA. 
PIN CIRCLE -375 OIA. 


WOltage: Taps secs as ee arta a Seat teueeaaee ts —,+ 13.2 

Average Service Capacity (to 11 Volts) ...........cesssssssseeeereeeeees 1 ampere-hour 
(Rated at 1 ampere) 

TOR IMIMANS \ irdencolaersucwcvicnudes tes ria laass owatcdeiededundsncatneraeatouseeemedwsraiuersiaaes Socket 

PNCPAGE WEIGINE ictdaciiaicriceedocerssanaaeveduswin eceaananeseatones 1 Ib. 11 oz. (765 grams) 

2) | CBee ae et etn EN Eleven cylindrical (CH1) High Rate in series 


For service information see following pages 


“HERCULES” NO. HS4280 


Average Performance Characteristics at 70° F(21.1°C) 
Typical Discharge Curves 


BATTERY VOLTAGE 


BATTERY VOLTAGE 


DISCHARGE TIME IN MINUTES 


CAPACITY VS. DISCHARGE CURRENT 


1 2 3 4 5 6 7 
DISCHARGE CURRENT IN AMPERES 


Assume a 2 ampere discharge to a 9.9 volt endpoint. The HS4280 
battery has a capacity of 1 ampere-hour. (This provides a dis- 
charge time of 30 minutes.) 


CAPACITY IN AMPERE-HOURS 
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“HERCULES” NO. HS4280 
Operating and Storage Temperatures 


Ranges of temperature applicable to operation of the HS4280 battery are: 


Charge: +32°F to +113°F (0°C to 45°C) 
Discharge: — 4°F to +113°F (—20°C to 45°C) 
Storage: —40°F to +140°F (—40°C to 60°C) 


Charge Rate vs. Charging Time 


CHARGE RATE IN MILLIAMPERES 


14 15 16 17 18 19 20 21 22 823 24 25 


CHARGING TIME IN HOURS FOR FULLY DISCHARGED BATTERY 


For partially discharged batteries, reduce time or current proportionally. 


Trickle Charge 


To maintain a fully charged battery for standby service, charge at 20 to 33 

milliamperes. 

NOTE: Trickle charge shown will maintain a fully charged battery at 100% 
capacity. A trickle charge of 25 mA will bring a discharged battery up 
to 85% capacity. 


Normal Charge 


To charge batteries and maintain a fully charged battery with little battery 
degradation, charge at 33 to 100 mA. 
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14.4 
“HERCULES” NO. HS4130 BATTERY sais 


Type: Nickel-Cadmium 
Suggested Current Range: 0-900 milliamperes 


PLASTIC CASE 


SPECIFICATIONS 
Voltage Taps ..........cscssccececceccescenens Bb svcd routes saubuateauaandaa Cen oeametees —,+ 14.4 
Average Service Capacity (to 12 Volts) ........ccccsescceees 225 milliampere-hours 
(Rated at 225 milliamperes) 
ORV AIS: Stcccnet cuetantcuati ec uepsnouecieaneespaenserwunesaiiar ue acnacsieesadesees Flat Recessed 
AVET ADE WV CIGIN .. cs cuccoustacsescuasnadssiiwuseysennstanwdedeoeraevesevieedseieds 5 oz. (142 grams) 
COS cic ccdeeteoeitnb.Ge bua gecemne Twelve cylindrical (CH225) High Rate in series 


For service information see following pages 


“HERCULES” NO. HS4130 


Average Performance Characteristics at 70°F (21.1° 


ischarge Curves 
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Assume a 500 milliampere discharge to a 12 volt endpoint. The 
HS4130 battery has a capacity of 200 milliampere-hours. (This 
provides a discharge time of 24 minutes.) 
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“HERCULES” NO. HS4130 


Operating & Storage Temperatures 
Ranges of temperature applicalbe to operation of the HS4130 battery are: 


Charge: +32°F to +113°F (0°C to 45°C) 


Discharge: —4°F to +113°F (—20°C to 45°C) 
Storage: —40°F to +140°F (—40°C to 60° C) 


Charge Rate vs. Charging Time 


24 


CHARGE VOLTAGE: 16.2-17.4 VOLTS 


CHARGE RATE IN MILLIAMPERES 
m 


10 
14 =15 16 17 18 19 20 21 22 23 24 25 
CHARGING TIME IN HOURS FOR FULLY DISCHARGED BATTERY 
For partially discharged batteries reduce time or current proportionally. 


Trickle Charge 
To maintain a fully charged battery for standby service, charge at 4.5 to 7.5 


milliamperes. 

NOTE: Trickle charge shown will maintain a fully charged battery at 100% 
capacity. A trickle charge of 5.6 mA will bring a discharged battery 
up to 85% capacity. 


Normal Charge 


To charge batteries and maintain a fully charged battery with little battery 
degradation, charge at 7.5 to 22.5 mA. 


Pulse Discharge Capabilities 


Pulses of 5 seconds or less 
(Pulses spaced evenly over entire discharge period) 


Discharge per pulse: Not to exceed 18 ampere-seconds. 
Average current over entire discharge period: Not to exceed 750 milliamperes 
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“HERCULES” NO. HS4080 BATTERY 


Type: Nickel-Cadmium NOTE: See page 393-401 for general 
Suggested Current Range: 0-900 milliamperes information on Fast Charge batteries. 


PLASTIC CASE 


NOTE: Third terminal—thermistor for Fast Charge thermal control. 
Contact Union Carbide for specific information. 


SPECIFICATIONS 
Voltage: Taps sicicad aeviipsvaeeeunetcie caceceeaswa th snavesesa cw cance diwieeosaenekesaeone —,+ 14.4 
Average Service Capacity (to 12 volts) ...........ccceceeeeee 225 milliampere-hours 
(Rated at 225 milliamperes) 
SPOCIUU AIS: secicecossnaca®dadoagta ct dct ssdvecanteunvepeusenteinas bse saseactaucua aces Flat Recessed 
PENCE] (8 [ch "(<1 (8 | 9 Cg ne eo vO PPE Sw PD 5 oz. (142 grams) 
©) | | Twelve cylindrical (CF225) High Rate-Fast Charge in series 


For service information see following pages 


“HERCULES” NO. HS4080 


Average Performance Characteristics at 70° F (21.1°C) 
Typical Discharge Curves 


The following performance curves assume the batteries were fast charged at 75 
milliamperes. A slight reduction in capacity will be experienced when charged 
at lower rates. 

16.8 


BATTERY VOLTAGE 


BATTERY VOLTAGE 


DISCHARGE TIME IN MINUTES 


CAPACITY VS. DISCHARGE CURRENT 


600 800 1000 1200 1400 
DISCHARGE CURRENT IN MILLIAMPERES 


0 200 


CAPACITY IN MILLIAMPERE-HOURS 


EXAMPLE: Assume a 500 milliampere discharge to a 12 volt endpoint. The 
HS4080 battery has a capacity of 200 milliampere-hours. (This 
provides a discharge time of 24 minutes.) 


“HERCULES” NO. HS4080 


Operating and Storage Temperatures 

Ranges of temperature applicable to operation of the HS4080 battery are: 
Charge: +60°F to +113°F (15.6°C to 45°C) 
Discharge: — 4°F to +113°F (—20°C to 45°C) 
Storage: —40°F to +140°F (—40°C to 60°C) 


Charge Rate vs. Charging Time 
Note: See pages 393-401 for general information on Fast Charge cells. 


CHARGE RATE IN MILLIAMPERES 


123 4 5 6 7 8 9Y 10 11 12 13 14 
CHARGING TIME IN HOURS FOR FULLY DISCHARGED BATTERY 
For partially discharged batteries, reduce time or current proportionally. 


Trickle Charge 

To maintain a fully charged battery for standby service, charge at 4.5 to 7.5 mA. 

NOTE: Trickle charge shown will maintain a fully charged battery at 100% 
capacity. A trickle charge of 5.6 mA will bring a discharged battery 
up to 85% capacity. 


Normal Charge 
To charge batteries and maintain a fully charged battery with little battery 
degradation, charge at 7.5 to 22.5 mA. 


High Rate Charge 


To charge batteries for immediate use, charge at 22.5 to 75 mA. Occasional over- 
charging for up to three days at these rates will not adversely affect battery 
performance. 
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“HERCULES” NO. HS4080 


High Rate Charge with Control 

To charge batteries as quickly as possible charge at 75 to 225 mA with proper 
charge control device. Overcharging, which might harm the batteries, is prevented 
by the charge control device. 


Pulse Discharge Capabilities 


Pulses of 5 seconds or less 


(Pulses spaced evenly over entire discharge period) 
Discharge per pulse: Not to exceed 18 ampere-seconds 
Average current over entire discharge period: 

not to exceed 750 milliamperes 
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14.4 


“HERCULES” NO. HS4125 BATTERY ee 


Type: Nickel-Cadmium 
Suggested Current Range: 0-1.8 amperes 


| Inches | millimeters | 
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LID 
2 


“2-2e¢ PLASTIC CASE 


SPECIFICATIONS 


VON AGO: [aD Srwiatossntsuatet sho ue niedieeebeabeot Oca aoh tidal ey tite —, + 14.4 


Average Service Capacity (to 12 volts) ...........eeeceeeees 450 milliampere-hours 
(Rated at 450 milliamperes) 


ROGERS: 1 cvturgshecaapuncen cuss coasts ceogasisaceatuiacilewacaceutesueceuaienenses Flat Recessed 
PW Grade Weigh itiic sts ito. Seaton cau enasat sven cateceasenemeteecoonce 9 oz. (255 grams) 
6) | [See am a oe ee Twelve cylindrical (CH450) High Rate in series 


For service information see following pages 


“HERCULES” NO. HS4125 


Average Performance Characteristics at 70°F (21.1°C) 
Typical Discharge Curves 
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DISCHARGE TIME IN MINUTES 


CAPACITY VS. DISCHARGE CURRENT 


200 600 1000 1400 1800 2200 2600 


CAPACITY IN MILLIAMPERE-HOURS 


DISCHARGE CURRENT IN MILLIAMPERES 

EXAMPLE: Assume a 1600 milliampere discharge to a 10.8 volt endpoint. 
The HS4125 battery has a capacity of 400 milliampere-hours. 
(This provides a discharge time of 15 minutes.) 


“HERCULES” NO. HS4125 


Operating & Storage Temperatures 

Ranges of temperature applicable to operation of the HS4125 battery are: 
Charge: +32°F to +113°F (0°C to 45°C) 
Discharge: — 4°F to +113°F (—20°C to 45°C) 
Storage: —40°F to +140°F (—40°C to 60°C) 


Charge Rate vs. Charging Time 


CHARGE RATE IN MILLIAMPERES 


20 
14 15 16 17 18 19 20 21 22 23 24 25 
CHARGING TIME IN HOURS FOR FULLY DISCHARGED BATTERY 


For partially discharged batteries, reduce time or current proportionally. 


Trickle Charge. 

To maintain a fully charged battery for standby service, charge at 9 to 15 

milliamperes. 

NOTE: Trickle charge shown will maintain a fully charged battery at 100% 
capacity. A trickle charge of 11.3 mA will bring a discharged battery 
up to 85% capacity. 


Normal Charge 


To charge batteries and maintain a fully charged battery with little battery 
degradation, charge at 15 to 45 mA. 


Pulse Discharge Capabilities 
Pulses of 5 seconds or less 


(Pulses spaced evenly over entire discharge period) 
Discharge per pulse: Not to exceed 36 ampere-seconds. 


Average current over entire discharge period: Not to exceed 1.5 amperes. 
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14.4 
HERCULES” NO. HS4081 BATTERY wOiTe 
Type: Nickel-Cadmium 
Suggested Current Range: 0O-1.8 amperes 


NOTE: See page 393-401 for general 
information on Fast Charge batteries. 


NOTE: Third terminal—thermistor for 
fast charge thermal control. Contact 
Union Carbide for specific information. 


1,320 


PLASTIC CASE 


NW Ol tage: Taps scp sacs acti siasaumcanause ince sas aan vawabuue ve sucuSeuniaenbachumeane —,+ 14.4 

Average Service Capacity (to 12 volts) ............escesenes 450 milliampere-hours 
(Rated at 450 milliamperes) 

WORIIMINANS ccdiews ee nuicuescinaiounedebhasvetgetertaunsanumuaces b Soasenatiad caemniaconces Flat Recessed 

PVE AGE VWWEIQIT cose iiss cad ein hana tece tes ances ete canaledeteaneae 9 oz. (255 grams) 

CONS: ect eier. Twelve cylindrical (CF450) High Rate-Fast Charge in series 


For service information see following pages 


“HERCULES” NO. HS4081 


Average Performance Characteristics at 70°F (21.1°C 
Typical Discharge Curves 


The following performance curves assume the batteries were fast charged at 150 
milliamperes. A slight reduction in capacity will be experienced when charged 
at lower rates. 


BATTERY VOLTAGE 


BATTERY VOLTAGE 


DISCHARGE TIME IN MINUTES 


CAPACITY VS. DISCHARGE CURRENT 


0 400 800 1200 1600 2000 2400 2800 
DISCHARGE CURRENT IN MILLIAMPERES 


CAPACITY IN MILLIAMPERE-HOURS 


mi 


XAMPLE: Assume a 400 milliampere discharge to a 13.2 volt endpoint. The 
HS4081 battery has a capacity of 400 milliampere-hours. (This 


provides a discharge time of 1 hour.) 
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“HERCULES” NO. HS4081 


Operating and Storage Temperatures 

Ranges of temperature applicable to operation of the HS4081 battery are: 
Charge: +60°F to +113°F (15.6°C to 45°C) 
Discharge: — 4°F to +113°F (—20°C to 45°C) 
Storage: —40°F to +140°F (—40°C to 60°C) 


Charge Rate vs. Charging Time 
Note: See pages 393-401 for general information on Fast Charge cells. 
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11 
CHARGING TIME iN HOURS FOR FULLY "DISCHARGED BATTERY 


For partially discharged batteries, reduce time or current proportionally. 


135 


90 


CHARGE RATE IN MILLIAMPERES 


45 


Trickle Charge 
To maintain a fully charged battery for standby service, charge at 9 to 15 mA. 


NOTE: Trickle charge shown will maintain a fully charged battery at 100% 
capacity. A trickle charge of 11.3 mA will bring a discharged battery 
up to 85% capacity. 


Normal Charge 
To charge batteries and maintain a fully charged battery with little battery 
degradation, charge at 15 to 45 mA. 


High Rate Charge 
To charge batteries for immediate use, charge at 45 to 150 mA. Occasional over- 
charging for up to three days at these rates will not adversely affect battery 
performance. 
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“HERCULES” NO. HS4081 
High Rate Charge with Control 


To charge batteries as quickly as possible charge at 150 to 450 mA, with proper 


charge control device. Overcharging, which might harm the batteries, is prevented 
by the charge control device. 


Pulse Discharge Capabilities 


Pulses of 5 seconds or less 


(Pulses spaced evenly over entire discharge period) 
Discharge per pulse: Not to exceed 36 ampere-seconds. 
Average current over entire discharge period: Not to exceed 1.5 amperes. 
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14.4 
“HERCULES” NO. HS4068 BATTERY Seis 


Type: Nickel-Cadmium 
Suggested Current Range: 0-2 amperes 


aches iinet 
es 
219 
PLASTIC CASE 
Pe 00 


VW OLUAGG: TADS. aciticcu iin iabuatavuscenabeseiientiatetur cider caatiaemabensdeseseneanet ies —,+ 14.4 

Average Service Capacity (to 12 volts) ................2ceee 500 milliampere-hours 
(Rated at 500 milliamperes) 

TPT all Sincts priate tican fos and sete aen a vba ecthoradot Sacaons taney eenseraulee wenasamaeres Flat, recessed 

PAVE AGO WV CIGIN Es ecto ditocciv a cns ec enctsa ase eaeenconsen mee eeeeaei es 12 oz. (340 grams) 

Cells psueiscssc sede Twelve cylindrical (CH500) (ANSI K40) High Rate in series 


For service information see following pages 


“HERCULES” NO. HS4068 


Average Performance Characteristics at 70°F (21.1°C 
Typical Discharge Curves 
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BATTERY VOLTAGE 
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BATTERY VOLTAGE 


DISCHARGE TIME IN MINUTES 


CAPACITY VS. DISCHARGE CURRENT 
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DISCHARGE CURRENT IN MILLIAMPERES 


CAPACITY IN MILLIAMPERE-HOURS 


rm 


XAMPLE: Assume an 800 milliampere discharge to a 12 volt endpoint. The 


HS4068 battery has a capacity of 500 milliampere-hours. (This 
provides a discharge time of 38 minutes.) 


“HERCULES” NO. HS4068 


Operating and Storage Temperatures 
Ranges of temperature applicable to operation of the HS4068 battery are: 
Charge: +32°F to +113°F (0°C to 45°C) 


Discharge: — 4°F to +113°F (—20°C to 45°C) 
Storage: —40°F to +140°F (—40°C to 60°C) 


Charge Rate vs. Charging Time 
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CHARGING TIME IN HOURS FOR FULLY DISCHARGED BATTERY 


40 


35 


30 
25 


CHARGE RATE IN MILLIAMPERES 


For partially discharged battery, reduce time or current proportionally. 


Trickle Charge 


To maintain a fully charged battery for standby service, charge at 10-17 milli- 

amperes. 

NOTE: Trickle charge shown will maintain a fully charged battery at 100% 
capacity. A trickle charge of 12.5 mA will bring a discharged battery 
up to 85% capacity. 


Normal Charge 


To charge battery and maintain a fully charged battery with little battery 
degradation, charge at 17 to 50 mA. 
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14.4 


“EVEREADY” NO. N64 BATTERY VOLTS 


Type: Nickel-Cadmium 
Suggested Current Range: 0-2 amperes 


inches [Winters 
es 
oo | 152 


PLASTIC CASE 


W OAD: TAOS. ccdetusctun ancvaccanecwianvs ceccesedesacuieraueeveae ve tanta cece tinned ees: —,+ 14.4 

Average Service Capacity (to 12 volts) ww... ceeeseeeeees 500 milliampere-hours 
(Rated at 500 milliamperes) 

POP Al Stxcaecae eae nn denies Mrnvtua teen hacer tasmensuawmen eared Gaeteoniceaauaned Flat, recessed 

AVERAGE WEG acccidisccacnzsccacsaevnnaeccsveedesdainavaetvageebadetieteness 12 oz. (340 grams) 

CONS ei tsetie eevee Twelve cylindrical (CH500) (ANSI K40) High Rate in series 


For service information see following pages 


“EVEREADY” NO. N64 


Average Performance Characteristics at 70°F (21.1°C) 
Typical Discharge Curves 


16.8 


BATTERY VOLTAGE 


BATTERY VOLTAGE 


DISCHARGE TIME IN MINUTES 


CAPACITY VS. DISCHARGE CURRENT 


0 400 800 1200 1600 2000 2400 2800 
DISCHARGE CURRENT IN MILLIAMPERES 


CAPACITY IN MILLIAMPERE-HOURS 


rm 


XAMPLE: Assume an 800 milliampere discharge to a 12 volt endpoint. The 
N64 battery has a capacity of 500 milliampere-hours. (This 


provides a discharge time of 38 minutes.) 
PAGE 


“EVEREADY” NO. N64 


Operating and Storage Temperatures 
Ranges of temperature applicable to operation of the N64 Battery are: 
Charge: +32°F to +113°F (0°C to 45°C) 


Discharge: — 4°F to +113°F (—20°C to 45°C) 
Storage: —40°F to +140°F (—40°C to 60°C) 


Charge Rate vs. Charging Time 


50 


14 15 16 17 18 19 20 21 22 23 24 25 
CHARGING TIME IN HOURS FOR FULLY DISCHARGED BATTERY 


CHARGE RATE IN MILLIAMPERES 
WO 
ol 


For partially discharged battery, reduce time or current proportionally. 


Trickle Charge 

To maintain a fully charged battery for standby service, charge at 10-17 milli- 
amperes. 

NOTE: Trickle charge shown will maintain a fully charged battery at 100% 


capacity. A trickle charge of 12.5 mA will bring a discharged battery 
up to 85% capacity. 


Normal Charge 


To charge battery and maintain a fully charged battery with little battery 
degradation, charge at 17 to 50 mA. 
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14.4 
“HERCULES” NO. HS4073 BATTERY wales 


Type: Nickel-Cadmium 
Suggested Current Range: 0-10 amperes 


PLASTIC CASE 


| inches Millimeter 


tod 
TOD VIEW OF SOCKET 


TERMINAL VOLTAGES. 


SPECIFICATIONS 
WOILAGE Nas xpa9-Deadutucevesshcccenessnapcesaiaiauecaacbeecdunieaevavensveunbmeutaees —, +14.4 
Average Service Capacity (to 12 volts) .........ccccccssseseceesseees 4 ampere-hours 
(Rated at 4 amperes) 
TRO GINI AS 822s ee hates fa hale ieee cuits ecauiuis eareslon di edun Sess ew aut ueluaenieeds Socket 
Average Weight ...........ccccesccsecccsescosececeeceneesnens 4 Ibs. 13 oz. (2.18 kilograms) 


Cells 0... Twelve cylindrical (CH4) (ANSI K90) (D size) High Rate in series 


For service information see following pages 


“HERCULES” NO. HS4073 


Average Performance Characteristics at 70°F (21.1°C 
Typical Discharge Curves 


CELL VOLTAGE 


CELL VOLTAGE 


0 20 40 60 80 100 120 140 
DISCHARGE TIME IN MINUTES 


CAPACITY VS. DISCHARGE CURRENT 


412 volts 
pT] 13.2 VOLT 


4 6 8 10 


0 2 


ale 
ale 
ale 


12 14 


CAPACITY IN AMPERE-HOURS 
N 


DISCHARGE CURRENT IN AMPERES 


EXAMPLE: Assumea 2 ampere discharge toa 13.2 volt endpoint. The HS4073 
battery has a capacity of 4 ampere-hours. (This provides a dis- 
charge time of 2 hours.) 


“HERCULES” NO. HS4073 
Operating and Storage Temperatures 


Ranges of temperature applicable to operation of the HS4073 battery are: 


Charge: +32°F to +113°F (0°C to 45°C) 
Discharge: — 4°F to +113°F (—20°C to 45°C) 
Storage: —40°F to +140°F (—40°C to 60°C) 


Charge Rate vs. Charging Time 


AS 
=) 


CHARGE RATE IN MILLIAMPERES 


CHARGING TIME IN HOURS FOR FULLY DISCHARGED BATTERY 


For partially discharged batteries, reduce time or current proportionally. 


Trickle Charge 


To maintain a fully charged cell for standby service, charge at 80 to 133 mA. 


Note: Trickle charge shown will maintain a fully charged cell at 100% 
capacity. A trickle charge of 100 mA will bring a discharged cell 
up to 85% capacity. 


Normal Charge 


To charge cells and maintain a fully charged cell with little cell degradation, 
charge at 133 to 400 mA. 
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NICKEL-CADMIUM BATTERY CHARGERS 


Charging Methods 


Constant current charging is recommended for sealed nickel-cadmium batteries. 
The 10 hour rate should not normally be exceeded. Fourteen hours charging at 
this rate will fully charge the battery. It is necessary to put back 140% of the 
ampere-hour capacity removed because of battery charge acceptance efficiencies. 
It is possible under certain conditions to charge at rates higher than the 10 hour 
rate. Any problem of this type should be referred to your Union Carbide 
Battery Products Division Sales Office. 

Using Fast Charge cells, high rate charging with thermal sensing of end-of- 
charge temperature rise is now practical. This system employs minimum cost 
circuitry for one hour high rate charging. The use of a thermal cutout for fast 
charge control also permits various modes of operation. The charge can be ter- 
minated and locked out. Or, the current can be reduced to a sustaining rate 
and maintained at this rate. Or, by selection of the control element, the cur- 
rent will cycle on and off and keep the battery at full charge. Requests for a 
specific type of battery and ‘‘bench type” charger circuitry for experimental 
use to suit your application should be referred to your Union Carbide Battery 
Products Division Sales Office. 


Transformer Charge Circuits 


Suitable circuit component values for charging either one or two ‘‘Eveready”’ 
nickel-cadmium cells and multiple cell batteries are given in Table R. The values 
were determined using circuit configurations of Figures 30 and 31. Sor com- 
mercial use, the series limiting resistance R, indicated in Figures 30 and 31, may 
be “‘wound in” by proper design of transformer secondary. The diode of the half- 
wave circuit (and in some instances the full-wave bridge) may be connected and 
mounted under external wrapping of the transformer winding. This technique 
provides a complete circuit in a single package minimizing mounting and con- 
necting operations for final circuit assembly. 

To provide transformers having rectifiers and resistance as integral parts the 
various manufacturers may request somewhat different parameters. 


120V 
ac 


~ BATTERY 


120V 


FIGURE 31 — TRANSFORMER AND FULL-WAVE BRIDGE RECTIFIER 
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TABLE R 


Charge | Charge Resistance Resistance 
Current | Current R R 
“‘Eveready”’ Trans- | Recti-| (Charge | (Charge |Circuit | To Charge To Charge 
Battery Description | former| fier for One Cell Two Cells 
Number T D (or Battery) In Series 
At This 
ce oe ons 
BH1 Single A M 100mA 33 22 15 1 
(&BH1T) Cell 
CF1 Single A 350mA 33 4.7 2 2.7 1 
(&@CF1T) Cell 
CH1 Single A M 100mA 33 22 1 15 1 
(&CH1T) Cell 
CF1.2 Single BorcC 420mA 33 4.7 2 eS | 2 
(&CF1.2T) Cell 
CH1.2 Single A 120MmMA 33 15 1 
(&@CH1.2T) | Cell 
CH1.2/C Single A 120MmMA 33 18 15 1 
Cell 
CH1.2/D Single A 120mMA 33 15 1 
Cell 
CH1.5 Single A M 150mA 33 15 2 10 1 
(&@CH1.5T) | Cell 
CH1.8 Single A 180mMA 33 11 1 7 1 
(&CH1.8T) | Cell 
CH2.2 Single A 220MmMA 33 8.2 2 
(&CH2.2T) | Cell 
CF4 Single DoreE U 1400mA| 34 2.2 10 
(&CF4T) Cell 
CH4 Single Borc M 400mA 33 4.7 2 3.3 2 
(&CH4T) Cell 
B20 Single A M 2mMA 33 1200 % |1000 V2 
(&B20T) Cell 
B50 Single A M 5mA oo 560] % 390 Va 
(&B50T) Cell 
N64 Battery (12 50mA 33 120] % 
CH500 cells 
in series) 
N65 Battery (11 |ForG 100mA 33 56 
CH1 cells 
in series) 
N67 Battery (5 ForG 90mA 33 2 
C900 cells 
in series) 
N70 Battery (5 ForG M 150mA 33 3 
rectangular 
cells in series 
[1.5 Ah]) 
N86 Battery (10 |ForG| M 120MmMA 33 56 2 
CH1.2 cells 
in series) 
N88 Battery (7 F M IMA 33 936 VY, 
OB90 cells 
in series) 
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TABLE R (con't) 


Charge | Charge Resistance | Resistance 
Current | Current R 
“Eveready” Trans- (Charge | (Charge To Charge To Charge 
Battery Description | former for for Figure One Cell Two Cells 
Number T 14 Hours | 4 Hours |Number| (or Battery) In Series 
At This | At This 
Current) | Current) | Ohms | Watts | Ohms Watts 


OB90 Single 
(&OB90T) Cell 


N91 Battery (5 
CH1.2 cells 
in series) 


B150 Single 

(&B150T) Cell 

CF150 Single 

(&CF150T)| Cell 
5 


B225 Single 
(&B225T) Cell 


X 


NN 
oO 
oY) 
oy) 


1007 Battery (8 
CH4 cells 


in series) 


: see 
CH150 Single A Yo 120 Ye 
(&CH150T)| Cell 

A 120 | % (age Y, 
BH225 Single A % 82 Y 
(&@BH225T)| Cell 
CF225 Single A 33 22 1 
(&CF225T)| Cell . 
CH225 Single A ~ % 
(&@CH225T)| Cell 
CF450 Single A 1 
(&CF450T)| Cell 
CH450 Single A 39 1 
(&CH450T)| Cell 
BH500 Single A 47 1 33 1 
(&BHS50O0T)| Cell 
CF500 Single A 3 3 
(&CF500T)| Cell 
CH500 Single A 47 33 1 
(&CHS500T)| Cell 


NOTE: Do not use center tap leads on the above transformers (Except F). 
The center tap wire should be removed or taped to eliminate possible shorts. 
For charging information on button cell stacks contact your Union Carbide 
Application Sales Field Manager. 
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LEGEND FOR TABLE R 


TRANSFORMERS 
Designation Make and Type No. Primary Secondary 
A Stancor P-6465 (or equivalent) 120 volts 6.3 volts 0.6 ampere 
B Stancor P-6134 (or equivalent) 120 volts 6.3 volts 1.2 amperes 
C Triad F-14X (or equivalent) 120 volts 6.3 volts 1.2 amperes 
D Stancor P-6466 (or equivalent) 120 volts 6.3 volts 3.0 amperes 
E Triad F-16X (or equivalent) 120 volts 6.3 volts 3.0 amperes 
F Stancor P-6469 (or equivalent) 120 volts 25.2 volts 1.0 ampere 
G Triad F-45X (or equivalent) 120 volts 24.0 volts 1.0 ampere 
RECTIFIERS 
M 1N2069 SI Diode 0.75 ampere 200 volts PIV 
S 1N4720 SI Diode 3 amperes 100 volts PIV 
U Motorola MDA 970-2 4 amperes 100 volts PIV 


Si Bridge (or equivalent) 


Transformerless Charge Circuits 


Though the transformer type circuit offers versatility and desired isolation of 
battery terminals and ac power line there are other circuit configurations 
which are practical for special applications. 

The division or proportioning of the charge source voltage and current 
values may be obtained by reactive or resistive networks. The former has the 
advantage of being heatless. The reactance type charger of Figure 32 provides a 
constant current to batteries of 1-5 series connected cells. 

This circuit has advantage of simplicity, light weight, no heat, and can be used 
with variable number of cells. This type circuit is used quite widely in applica- 
tions having batteries and charger built itn and inaccessible to the user. 


25 TO 250 OHM 


Ni-Cd 
BATTERY 


R, 


FIGURE 32 — REACTANCE CHARGER 


This circuit usually takes the form of full-wave bridge rectification. The 
bridge circuit shown will deliver about 40 milliamperes per microfarad (value 
of capacitor, C) to the battery. See Table S for suggested capacitor values for 
use with various “‘Eveready’’ batteries. Newer selenium bridge rectifiers and 
Mylar dielectric capacitors make practical charge currents in excess of 100 mA 
per cubic inch volume. 


TABLE S 
VALUES FOR CAPACITOR “C” IN FIGURE 32 

““Eveready”’ Number of Cells Charge Current Nominal 
Battery Number in Series (10 Hour Rate) Cc 
B20 or B20T 1 only 2mA 0.05 hE 
B50 or B50T 1to5 5mA 0.12 MF 
OB90 or OB90T 1 to 5 9mA 0.24 KE 
B150, B150T, CH150, CH150T 1to5 15 mA 0.37 MF 
B225, B225T, BH225, BH225T 1 to 5 22.5 mA 0.56 KF 

CH225, CH225T 
CH450, CH450T 1 to 5 45 mA 1.12 KBE 
BH500, BH500T, CH500, CH500T 1to5d5 50 mA 1.25 MF 


The value of Ry is not critical since it is a current limiting resistor to restrict 
initial “‘surge’’ when the circuit is energized. The value of Ry; may range from 
25-250 ohms. This resistor is often omitted with use of more recent improved 
components. The bleeder resistor R» provides a discharge path for the capacitor, 
removing possible shock hazard across ac prongs when removed from the 
receptacle. 

For circuits having large capacitance values (higher current rating) the 
rectifier may be burned out if the battery is removed when the circuit is 
connected to the 120 V ac supply. 


2 Type B50 cells 
in series 


D—1N2069 SILICON DIODE (OR EQUIVALENT) 


FIGURE 33 — RESISTANCE CHARGER 


The resistance type charger shown in Figure 33 can also be used to provide 
a constant current to batteries of series connected cells. 

The circuit values shown will provide a charging current of approximately 
4.5 milliamperes for two type B50 cells connected in series. This charger will 
not be damaged if it is connected to the ac power line with the batteries removed. 

By changing the resistor values, single cells or three to five cells in series 
could be charged. 

Higher currents requiring high wattage resistors would not be practical 
because of the excessive heat that would be produced. 


CAUTION! CAUTION! CAUTION! 


All parts of the transformer-less circuits, including the battery and battery 
connections, must be insulated to eliminate the hazard of electric shocks. 


Small button cells, such as those used in hearing aids, may be readily 
charged from flashlight cells, lantern batteries or six inch cells. Fig. 34 is shown 
by way of example. This circuit will charge one number B50 cell at approximately 
5 milliamperes. Additional cells may be charged, as shown by the broken lines. 
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300 OHMS 


S 
¢ 
B 
W- 


2EVEREADY == 
No. 950 CELLS “==> 


L-o 


1 OR MORE 
CHARGING POSITIONS 


| 


FIGURE 34 -CHARGING FROM PRIMARY BATTERIES 
Transformer Type Charger Design 


Published design data for battery charging circuits, or dc power supplies with 
battery load, usually assumes perfect transformers and rectifiers. Often these 
data do not provide for the series resistive element to limit current and prevent 
excessive changes in the charge current due to ac source voltage variations. The 
following design method and equations have been developed to overcome 
these limitations. 

The common types of single phase charging circuits and equations are 


shown in Figure 35. 
Eac = K(Ede +nVa) + MIdcR (1) 
R=R,o+Ry+nRqg (2) 


Inms = Flac (3) 


Exc = K(Ede + 2nVa) +5 LacR (4) 


FULL- R=R,+Ry+2nRq (5) 
WAVE 


BRIDGE ac Irms = 0.707 Flac (6) 


Enc = K(Ege + Vg) + MIR (7) 
2 


R=R,+Ry+nRg (8) 
lorms = Z lac (9) 

2 
| aan a 0.707 Flue (10) 


FIGURE 35 —NICKEL CADMIUM BATTERY TRANSFORMER TYPE CHARGING 
CIRCUITS AND EQUATIONS 


The symbols in Figure 35 are as follows: 


Ey. = Battery voltage during charge. 

luce = Average charging current in amperes. 

Esc = Open circuit rms voltage of the secondary winding. 

R = Total circuit resistance. 

R, = Transformer winding resistances referred to secondary. 

Ry = Rectifier dynamic resistance. (See Table T) 

R, = Series current limiting resistor. 

V4 = Rectifier forward threshold voltage. (See Table T) 

n = Number of rectifier cells in series per leg. 

K = dc voltage equation factor. (See Table U and Figure 36) 

M = dccurrent equation factor. (See Table U and Figure 36) 

F = Current form factor = Ratio of I,m. to lac (See Table U and 
Figure 36) 


The terms of the design equations of Figure 35 will be taken in order for 
further definition. The value of Eg, or battery voltage varies with state of 
charge, temperature, type of nickel-cadmium cell construction and charge rate. 
These variations are less significant to constant current circuit operation than 
to other charge methods. 

The value of Ey, for a fully charged nickel-cadmium battery is between 1.35 
and 1.45 volts per cell for a 10 hour charge rate at room temperature. However, 
1.5 volts/cell may be used for charger design calculations. 

The charging current, Iy., is chosen to fit the specific application. The usage 
cycle, charge and discharge times of the particular device dictate the charge rate. 
The 10 hour rate is the highest recommended charge current for the more 
common nickel-cadmium cells. 

To maintain minimum charge current change with line voltage variations, 
the ratio of E,, to Ey, should be as large as possible. This, however, results in 
relatively high power losses and heat dissipation in the series current limiting 
resistor. For practical reasons ratios of 1.5 to 2.5 are satisfactory with the 
lower ratios being used for full-wave rectification in applications above 
one ampere. 

Referring to equation 2, 5, and 8 of Figure 35 note that the value of R is the 
sum of three separate resistances. The value R,, resistance of the transformer, 
must be determined from manufacturers specifications or by direct measure- 
ments of representative samples, and the value of Ry may be found in Table T. 
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The value of the series limiting resistance (R,) must be determined from 
the formulas in Figure 35. The purpose of R, is to limit current. The value of 
R, is normally high compared to the other resistances in the circuit and in 
essence controls the current value since it constitutes the load on the 
power supply. 

The power dissipation in R, varies as the square of rms current flow. For 
calculating the wattage rating of R,, equations 3, 6 and 10 of Figure 35 express 
relationship of I-~4s5 to Tac. 

Typical values of rectifier forward threshold voltage (Vy) and rectifier 
dynamic resistance (Ry) for design equations of Figure 35 are shown in Table T, 
The current and peak inverse voltage rating of the rectifier must be adequate 
for desired circuit performance. 


TABLE T 
RECTIFIERS—MATERIALS AND CHARACTERISTICS 


Vg Ra 
Germanium 0.35 0 
Silicon 0.80 0 


The equation factors K, M and F are functions of the current conduction 
angle. Their values are based on the ratio of E,., the open circuit rms voltage 
of the transformer secondary, to the sum of the battery voltage and the forward 
threshold voltage of the rectifiers. The ac to dc voltage ratio must first be 
calculated from the following formula, then the values of K, M and F can be 
read directly from Figure 36. 


TABLE U 
ac: dc VOLTAGE RATIOS 


Type of Circuit Formula 
Half-Wave and Esc 
Full-Wave Center Tap Eas 
Full-Wave Bridge Esc 


Choice of Transformer Type Circuit 

The half-wave rectification circuits, equations 1, 2 and 3 of Figure 35, are 
generally used only for low current applications, on the order of 0.5 ampere or 
less. At higher currents, transformer efficiency is low and special core design 
is required due to the large direct current polarization effect. 


The full-wave rectifiers may be bridge or center tap connection. The bridge 
connection is quite popular because of its flexibility, simplicity and use of a 
more economical transformer design. However, economics may dictate a choice 
between transformer cost vs. the total rectifier cost, the bridge connection 
requiring two additional diodes. 


Current (dc) Equation Factor aa = 


SaRREEEE 
sees 


MF&K 


ee ese Ee ee ie 


G 
ie 
if 
os 
c 
ei 
= 
ia 
im 
N 
is 
x 
a 
Bs 
iS 
is 
eS 
S 
i 
i 


ac: dc RATIO (EQ. 1 & 2 TABLE U) 
FIGURE 36 — DESIGN EQUATION FACTORS VS. ac: de RATIO 


Other considerations in the selection of the charge circuit configuration are 
the usage cycle, charger location, heat dissipation and transformer power rating, 
overall size, cost, etc. The half-wave circuit produces additional heat in the 
transformer core material due to the saturating effect of the dc polarizing 
current. The physical dimensions of the transformer used with half-wave 
rectification may be larger than those of a transformer using the full-wave bridge 
connection for the same power rating. 
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Examples 


The following examples demonstrate the use of the equations, tables and 
graphs in the design of constant current chargers. 


Example | 


A circuit is required to charge two CH500 nickel-cadmium cells in series at the 
10 hour rate. This is assumed to be for experimental use which does not justify 
procurement of a special transformer. 

The CH500 is a cylindrical high rate cell rated at 0.5 ampere-hour capacity. 
yj = Ah. 0.5 

h 10 

estimated to be 1.45 volts per cell, 2 x 1.45 = 2.90 (Ey.). An ac/dc ratio of 
about 2 is desired. A stock filament transformer with a secondary rating of 
6.3 volt, 0.6 ampere is selected (Stancor type P-6465 or equivalent.) Measure- 
ments of the open circuit output voltage and winding resistance give the 
following values: 


= 0.05 ampere (Iy.). End of charge voltage at 10 hour rate is 


With primary input voltage of 120V ac the open circuit secondary volts=7.5Vrms 


N = Vori = 120 _ 16 
Vsec 7.5 


Turns ratio 


Pri. = 195 ohms 


Winding Resistances (cold) Sec. = 1.3 ohms 


Total resistance (cold) referred to secondary 
Rt = Ree + Reri = 1.3 + 195 = 2.1 ohms 
N2 (16)? 

The hot resistance for a power transformer at rated output will be about 10 
percent higher than the cold resistance. However, this transformer will be 
operating below rated capacity and a 5 percent increase is assumed. This gives 
a value R (hot) = 2.1 x 1.05 = 2.2 ohms. 

Since the charging current is considered low, the half wave circuit is chosen. 
A suitable rectifier is the low cost 1N2069 silicon type rated at 0.75A dc and 
200 peak inverse voltage (PIV). 

The diodes may be of any type having adequate current and PIV ratings. 

The PIV rating should be equal to or greater than the peak value of the 
power transformer secondary voltage plus the battery voltage, 


V2(Eac) + Ede 
From Table T, Va = 0.80 volt and Rg = 0 for silicon rectifier 
Equation 1, Table U, is used to obtain the ac:dc ratio. Half-wave rectification 
was chosen, hence one diode used and n= 1. 


_ Feo == _ 7.5 == 2.03 


Ede +nVd 2.90 + (1x0.8). 


From Figure 36, K = 0.92 
M= 2.40 
F = 1.76 
Rearranging Equation (1) Figure 35 to solve for R gives: 


R = Ese — K (Eagc + nVa) 
M Tae 


— 75 - 0.92 (2.90+1x0.8) — 44 tone 
2.4 x 0.05 


and Rg = R — Rt —n Rg = 34 — 2.2 — 0 = 31.8 ohms 


From Equation 3 Figure 35 the secondary rms current is: 
I-ms = Flac = 1.76 x 0.05 = 0.088 A 


Example II 


A circuit is required to charge four CH1.2 nickel-cadmium cylindrical cells in 
series at the 10 hour rate or Iy. of 0.12 ampere. Ey, will be about 6 volts. The 
full wave center tap circuit will be used for this design example. The specific 
application may dicatate the best circuit configuration. 

An ac:dc ratio of 2 is assumed for the transformer secondary voltage. This 
means two secondary windings of approximately 12 volts, (2x6 = 12 volts) or a 
24 volt center tapped secondary winding. For this first trial design, standard 
diodes will be used. The current rating should be selected to provide safe 
temperature during operation. Heat sinks may or may not be required. The 
non-conducting rectifier will see a PIV equal to the peak value of the full 
secondary winding less the forward voltage drop of the conducting rectifier. 
Neglecting the rectifier drop the PIV will be: 


2E,. V2=2x12x V2= 34 volts 
Common diodes have ratings in excess of this value. 
From table T, Vg = 0.8 volt 
And Rg = 0 for silicon type 


From equation 1 of table U the ac:dc ratio is: 


——Fee se ___12___ 4.75 
Ege tn Vg 6+ (1x.8 ) 
From Figure 36 and ac:dc ratio of 1.76 
K= 0.9 
M = 2.42 
F= 1.8 
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Rearranging Equation 7 Figure 35 to solve for R gives: 


R = Eac — K (Ede + 9 Va) 
M lac 
2 


2.42 x .12 
2 


Rearranging Equation 8, Figure 35 
R, = R—nRyg —R, = 41—1x0-— R; = 41 — R; ohms 


Total resistance R, may be determined by the turns ratio and winding 
resistances (for the primary and half of the secondary) given in the transformer 
design data or by measurement of a sample. Measured value may be adjusted 
for operating temperature where warranted. 

From equation 10, Figure 35, the rms current in the center leg is: 


pms = 0.707 F Ig¢e = 0.707 x 1.8 x .12 = .153 ampere 


The series resistance power rating must handle I7R or (.153)? (41—R;) 
The transformer secondary power is approximately 
Esc X Ipms = 12 x .153 = 1.84 watts 
Note: A better design may be provided by the full wave bridge circuit. 
Though the number of diodes required is doubled the transformer may be less 
expensive and somewhat smaller. 


Example II 


A circuit is required to charge four CF1.2 nickel-cadmium cylindrical cells 


in series at the one hour rate or Iy¢ of 1.2 amperes. Eg. will be about 6.4 volts. 


Again an ac:dc ratio of 2 is indicated for the transformer secondary voltage. 
This means two secondary windings of approximately 12 volts, (2x6.4 = 12.8 
volts) or a 24 volt center tapped secondary winding. For this first trial design, 
standard diodes will be used. The current rating should be selected to provide 
safe temperature during operation. Heat sinks may or may not be required. The 
non-conducting rectifier will see a PIV equal to the peak value of the full 
secondary winding less the forward voltage drop of the conducting rectifier. 
Neglecting the rectifier drop the PIV will be: 


2 E,. V2=2x12xV2= 34 volts 


Common diodes have ratings in excess of this value. 
From Table T,Vg = 0.8 volt 

And Rg = 0 for silicon type 

From equation 1 of tableU,the ac:dc ratio is: 


Ea — 12 
Ege tn Vq 6.4+(1x.8) 
From Figure 36, and ac:dc ratio of 1.67 


= 1.67 


K = 0.89 
M= 2.42 
= 1.8 
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Rearranging Equation 7 Figure 35 to solve for R gives: 


R = Eac — K (Eac +n Vg) 


M Tue 
2 
= 12 = 0.89 (6.441 8) _ 3.9 ohms 
2.42 x 1.2 
2 


Rearranging Equation 8, Figure 35 
R, =R—n Rg — Rt =3.9—1x0— R; = 3.9 — Ry ohms 


Total resistance Rt may be determined by the turns ratio and winding resis- 
tances (for the primary and half of the secondary) given in the transformer 
design data or by measurement of a sample. Measured value may be adjusted for 
operating temperature where warranted. 

From equation 10, Figure 35, the rms current in the center leg is: 


Irms = 0.707 F Loc = 0.707 x 1.8 x 1.2 = 1.53 amperes 


The series resistance power rating must handle I?R or (1 53)? (3.9 — Rt) 
The transformer secondary power is approximately 
Esc X Irms = 12 x 1.5 = 18 watts 
Note: A better design may be provided by the full wave bridge circuit. 
Though the number of diodes required is doubled the transformer may be less 
expensive and somewhat smaller. 


CAUTION: Positive charge termination is required using 1C charge rates. Refer 
to section, pages 591-597. 


PAGE 


590 


FAST CHARGE NICKEL-CADMIUM BATTERY CHARGERS 


The ‘‘Eveready’’ Fast Charge cells, CF types, enable recharging at currents up 
to the one hour rate using simple control methods. Essentially full rated 
discharge capacity is obtained. 

As the charge rate is increased, and charge time decreased, the size, weight 
and cost of the charge circuit components are also increased. With higher 
capacity cells the circuit layout and housing for adequate heat dissipation are 
important considerations. The heat generated by the cells, however, provides a 
means of detecting full charge conditions and effecting charge termination. 

Sample circuits with component values utilizing both the simple thermostat 
and thermistor sensors are discussed in the following sections. These circuits 
are based upon stock components and are intended for experimental use only. 
The cell grouping and number of cells (battery voltage) shown in tables were 
chosen to give the designer the option of changing the number of cells in the 
battery with a minimum of change in control circuitry. 

The effectiveness of the sensor and control circuitry depends on cell 
packaging and heat dissipation from cells. The cell heat is proportional to 
wattage input, hence, activation of the sensors may be marginal or impossible 
with one or two cells of the low capacity designs such as the CF150 or CF225. 
In some instances these have been omitted from the tables since factors such 
as cell packaging, component tolerances or overall economics may determine 
the practicability of use. 

In the case of the high capacity CF4 cell, charging currents greater than 2 
amperes are not practical due to excessive heat buildup. 


Bimetallic Thermostat Sensors 


The bimetallic thermostat, such as used in the appliar:ce industry, provides a 
very effective temperature sensing and switching means for charge control. 

The thermostat may be mounted on or adjacent to any portion of a cell 
or battery which wil! transmit heat from the cell to the heat sensitive activating 
member of the thermostat. Often the bare end of a cell can makes a very 
convenient surface for mounting and provides a large area thermal contact. 

The thermostat should be connected in the charge circuit so that discharge 
current does not flow through the thermostat contacts. This preserves contacts 
and inadvertent disconnect of load in the event ambient temperature is high. 
Of course, connection in the load circuit may be desirable and with selection 
of adequate contact current rating, discharge protection is also provided in the 
event of short circuit or other undesired condition. However, immediate 
discharge after charge would not be possible with this type connection. 
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The component values given in Table V are for bench testing only. These 
values were determined in circuit configurations of Figures 37 & 38. Wattage 
ratings of resistors have been selected to compromise physical size and standard 
stock values. The standard resistor may be designed for an operating surface 
temperature of several hundred degrees F. The total surface, material, rating, 
mounting and heat sink as well as enclosure will all have a bearing on tem- 
perature rise. Care should be exercised when working with high wattage 
components exposed, such as breadboard circuits, to avoid serious burns. 
Surface temperatures can be decreased by using higher rating and larger 
physical dimensions for components. In using smaller resistance values or low 
current values it is not uncommon to double the calculated wattage value. The 
size and rating must be selected for the specific application. 

The charge time will vary with the charge rate and the packaging of cells 
and sensor. The component values given are for a one hour charge rate and 
should activate charge control in approximately one hour and twenty minutes. 
Caution should be exercised on the first cycles and the charge terminated 
manually if the thermostat fails to activate. Extended overcharge at the one 
hour rate will damage the cells. 

The basic circuit of Figures 37 &38 is the common constant current 
type generally recommended for nickel-cadmium battery chargers. The wattage 
ratings, physical size and weight of components are greater for fast charge 
circiuts. No special precautions need be exercised in construction and use 
other than perhaps with regard to the temperature rise of current limiting 
resistors mentioned previously. Separate resistors are shown since it becomes 
impractical to wind in resistance in the secondary of the transformer as is 
often done with small low rate chargers. As indicated by the dotted line the 
thermostat might well be mounted direct to a cell can and become an integral 
part of the battery. 


120 V 


BATTERY 


ty 
a“ 
ee 


HALF-WAVE RECTIFICATION 
FIGURE 37 


4 


THERMOSTAT’ 


FULL-WAVE BRIDGE RECTIFICATION 
FIGURE 38 


Solid State Thermistor Sensor 


The thermistor offers a small, relatively inexpensive temperature sensor which 
may be easily and conveniently incorporated into basic battery designs. The 
control circuitry and switching means utilizing the resistance change with tem- 
perature change may take many forms and will be dictated largely by the 
economics of the application. 


FAST CHARGE CIRCUIT — THERMISTOR SENSOR 


120V 
ac 


FIGURE 39 


See Table W for values with exceptions: 


SCR — Motorola MR4442 or equivalent 

D5, 6, 7 —IN2070 

R3 — 5 ohms 1 watt 

C2 — .01 pF 500 V de 

Relay - S1 — Potter Brumfield MR3D-6 V dc 
T — Thermistor, Positive Temp. Coeff. 


S2 — Momentary switch for resetting control circuit 
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‘‘Eveready”’ 


Battery 
Number 


Designation 


A 
H 
J 


M 

S 

U 
PAGE 
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Number 
of 
Cells 


3 
4 
5 
6 
2 
2 
3 
4 
5 
6 
2 
2 
3 
4 
5 
6 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 


Circuit 
Figure 
Number 


TABLE V 


1 Hour 
Charge Rate 
(Maximum) 


1 ampere 
1 ampere 
1 ampere 
1 ampere 


1.2 amperes 
1.2 amperes 
1.2 amperes 
1.2 amperes 


2 amperes” 
2 amperes* 
2 amperes” 


2 amperes” 


Make & Type Number 


Stancor P-6465 (or equivalent) 


Triad F-25X (or equivalent) 
Triad F-47U (or equivalent) 


1N2069 Si Diode 
1N4720 Si Diode 
Motorola MDA970-2 Si Bridge 


Trans- | Recti- Limiting 
former fier Resistance R 


34 
27 
25 


ee eae oe ee ee |e oe a ea 
-cec|onneloawo|zeszes|zszzsz|zez2[« 


* Charge rate limited by heat buildup 
LEGEND FOR TABLE V 


Transformers 
Primary Secondary 
120 volts 6.3 volts 0.6 ampere 
120 volts 12.6 volts 1.5 amperes 
120 volts 18 volts 3 amperes 
Rectifiers 


0.75 ampere 200 volts PIV 
3 amperes 100 volts PIV 
4 amperes 100 volts PIV 


Any Comparable Rectifier May Be Used 


TABLE W 


Transformer: Stancor P-6469 Diodes D1 - D4: Int. Rectifier 1N2070 Capacitor C1: 1000 uF 50Vdc 


R2 


Transformer: Triad F-25X Diodes D1 - D4: Int. Rectifier 1N2070 


2 Cells 4 Cells 


Ro Rg Ro Rg 


Diodes D1 - D4: Motorola MDA970-2 Capacitor C1: 1500 uF 500Vdc 


4 Cells 
Ro Ra 


5 Cells 
Ro Rg 


The circuit of Figure 39 with component values of Table W is intended for 
bench or experimental use. The modular construction concept (a conven- 
tional power supply, a contro! circuit and battery-sensor combination) was 
chosen to provide as versatile a circuit for the designer as possible. The battery 
voltage and capacity can be changed with minimum change in the control 
module. It ts hoped that this concept will be advantageous to designers inves- 
tigating preliminary device designs. 

The components are selected from stock items and values. The transformer, 
for example, is chosen to provide sufficient voltage and current for a particular 
group of cells having a range of capacities. This circuit is workable with com- 
ponents indicated for a specific cell and battery voltage in the temperature 
range of 105° F to 120°F (40.6°C to 48.9°C). 

As the thermistor (mounted adjacent to one cell of battery) heats, the 
resistance changes which in turn varies the voltage divider consisting of ther- 
mistor (positive temperature coefficient) and Resistor R, and turns the SCR 
“on'’. Conduction of the SCR bypasses the coil of the control relay and 
contacts in the charge circuit open, cutting off the charge current. The control 
circuit will not reset until the supply circuit is temporarily interrupted 
(switch Sz) and the thermistor has cooled sufficiently to reset the divider. 

The control module using a switching relay requires 6 volts between points 
A and B. The transformer voltage varies with load, or current, hence to main- 
tain the desired control voltage requires adjustment or change in the value 
of Ry. The voltage between A and B can drop to 5 volts and the circuit will 
still be operative. Adjust R5 to obtain 6 volts between points A and B when 
the basic power supply is changed. The relay contacts should be closed, and 
the SCR not conducting as would be the case when the thermistor ts “‘cold?’ 
that is, no cell heat. 

When the cell type and capacity is changed the limiting resistance R, 
must be adjusted, with indicated power supply components, to obtain the 
desired charge rate. If a sustaining charge is desired the value of the resistor 

R, shunting the relay contacts is selected to give the desired rate. As an 
example, and for convenience, the values for a 10 hour charge rate (Rs,9) 
are given in the table. 

The selection of the temperature cutoff value may depend upon the usage 
pattern of the intended device, the ambient temperature when charging, the 
basic device design, cell packaging etc. A temperature cutoff of about 110°F 
(43.3°C) is generally suggested. The tolerances on the temperature sensors 
may require some degree of adjustment in component values from lot to lot. 
The variations encountered with the small lot of test samples of the thermistor 
required adjustment of Rg over a range of 390-560 ohms with a thermistor re- 
sistance of about 800 ohms at the circuit cutoff temperature of 110°F (43.3°C). 


Note that no wattage ratings are given for the resistors. In the interest of 
space these are omitted since the required rating can be readily calculated from 
I7R inasmuch as a filtered power supply is shown. Only the rating of R, 
and Rg is of concern. All other resistors may be of the common 1 watt variety. 
All component values are based on the 1 hour rate.* As an example, the calcu- 
lation of wattage rating of R, for a CF500 cell would be (.5)2xR (ohms), the 
resistance depending upon transformer characteristics and number of cells. 
From Table W, for a 3 cell battery R, is 20 ohms with a Triad F-25X, the 
calculated wattage rating would be 0.25 x 20 = 5 watts. In practice it is not 
uncommon to double the calculated wattage value for better heat dissipation 
and to help keep surface temperatures within reason for safety. 


“Except for CF4 which is limited by heat buildup to 2 amperes. 


CAUTION! CAUTION! CAUTION! 


“Eveready” Fast Charge cells and batteries should not be continually over- 
charged at high rates. Undesirable cell degradation or heat build up damage 
will occur if batteries are left on high rate chargers. 

Specific guidelines, based on extensive laboratory testing are as follows: 


Trickle Charge 


To maintain a fully charged cell for standby service, charge at the 30 hour to 
50 hour rate. 


Normal Charge 


To charge cells and maintain a fully charged cell with little cell degradation, 
charge at the 10 hour to 30 hour rate. 


High Rate Charge 


To charge ‘Eveready’ Fast Charge cells for immediate use, charge at 3 hour to 
the 10 hour rate. Occasional overcharging for up to three days at these rates 
will not adversly effect cell performance. 


High Rate Charge with Control 


To charge ‘‘Eveready’’ Fast Charge cells as quickly as possible charge at the 1 
hour to 3 hour rate with proper charge control device. Overcharging, which 
might harm the cells, is prevented by the charge control device. It is also 
possible to charge at rates up to the 15 minute rate with specific charge 
control techniques. Your Union Carbide Application Sales Field Manager can 
supply this information. 
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MERCURIC OXIDE BATTERIES 


General Features: The mercuric oxide battery consists essentially of a depol- 
arizing mercuric oxide cathode, an anode of pure amalgamated Zinc, and a 
concentrated aqueous electrolyte of potassium hydroxide or sodium hydroxide. 
The voltage is 1.35 volts for a mercury cell with a depolarizer of 100 percent 
mercuric oxide and 1.4 volts for a cell with a mixture of mercuric oxide and 
manganese dioxide. 

Utilization of active materials is 80% to well over 90%. Recommended 
drains are given for each cell type. 

The fundamental components of the mercuric oxide cell are a preseed 
mercuric oxide cathode (in sleeve or pellet form) and pressed cylinders, or 
pellets, of powdered zinc or a gelled mixture of electrolyte and zinc. In steel 
enclosures these provide precise mechanical assemblies having maximum 
dimensional stability and marked improvements in performance over dry 
batteries of the Leclanche (carbon-zinc) type. 


MECHANICAL CONSTRUCTION 


Cells are currently produced in two different designs using either flat or 
cylindrical electrodes. Electrochemically both cells are the same, differing 
only in case design and internal electrode arrangements. 


1. Depolarizing cathodes of mercuric oxide, to which a small percentage of 
graphite is added, are shaped as illustrated in Figure 40, and either consolidated 
to the cell case (for flat electrode types), or pressed into the cases of the 
cylindrical types. 


2. Anodes are formed of amalgamated zinc powder of high purity, in either 
flat or cylindrical shapes. 


3. A permeable barrier of specially selected material prevents migration of any 
solid particles in the cell, thereby contributing effectively to long shelf and 
service life. 


4. Insulating and sealing gaskets are molded of nylon, polyethylene or neo- 
prene, depending on the application for which the cell or battery will be used. 


5. Inner cell tops are plated with materials which provide an internal surface 
to which zinc will form a zinc amalgam bond. 


6. Cell cases and outer tops of nickel or gold plated steel are used to resist 
corrosion, to provide greatest passivity to internal cell materials and to insure 
good electrical contact. 


7. An outer, nickel-plated, steel jacket is generally used for single cells. This 
outer jacket is a necessary component for the “’self-venting construction’’ used 
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on some cells which provides a means of releasing excessive gas in the cell. 
Venting occurs if operating abnormalities such as reverse currents or short 
circuits, produce excessive gas in the cell. 


At moderately high pressures, the cell top is displaced upwards against the 
external crimped edge of the outer jacket, tightening that portion of the seal 
and relieving the portion between the top and the inner steel cell case. Venting 
will then occur in the space between the internal cell container and the outer 
steel jacket. Should any cell electrolyte be carried into this space, it will be 
retained by the safety absorbent ring. Corrosive materials, therefore, are not 
carried with the escaping gas through the vent hole at the bottom of the outer 
steel jacket. After venting excessive gas and reducing the internal pressure, the 
cell stabilizes and reseats the top seal, continuing normal operation in the circuit. 


it should be noted that the polarity of some individual mercuric oxide cells 
is reversed from that of Leclanché types. 


Characteristics and features of the mercuric oxide electrochemical mechanical 
system in the present state of the art include: 


@® High capacity-to-volume ratio results in several times the capacity of 
other primary cells (other than silver oxide) in the same volume, or 
proportionally reduced volume for the same capacity. 

@ Flat discharge characteristic. 

@ Higher sustained voltage under load. 

@ Relatively constant ampere-hour capacity. 

@ Low and substantially constant internal impedance. 

@ No recuperation required; therefore, the same capacity is obtained in 
either intermittent or continuous usage. 

® Good high temperature characteristics. 

@ Good resistance to shock, vibration and acceleration. 

@ Electrically welded or pressure intercell connections. 

@ Single or double steel case encapsulation. 

@ Chemically balanced - all zinc is converted at end of life. 

@ Automatic vent. 


Cutaway views of flat and cylindrical cells are shown in Figure 40. 


CELL SEAL (GROMMET) 


DOUBLE CELL TOP 
=—— ZINC ANONE 
ABSORBENT AND 


ALKALINE ELECTROLYTE 
INNER CAN 


ADAPTER SLEEVE BARRIER 


OUTER CAN MERCURIC OXIDE 


DEPOLARIZER 


FLAT PELLET STRUCTURE 


DOUBLE CELL TOP 
CELL SEAL 
(GROMMET) 


OUTER CAN 


MERCURIC OXIDE 
DEPOLARIZER 


INNER CAN ADAPTER SLEEVE 


GASKET ANODE CAP 


ABSORBENT SLEEVE 
SEPARATOR CELL CAN AND ALKALINE 
/ ELECTROLYTE 
CATHODE 
ANODE 
GELLED ANODE STRUCTURE ZINC ANODE 


NEOPRENE DISC 


CYLINDRICAL STRUCTURE 
FIGURE 40 
CROSS SECTION VIEW FLAT AND CYLINDRICAL TYPE MERCURIC-OXIDE CELLS 


Current “‘‘Eveready” battery types are available in voltages ranging from 
1.35 to 97.2V and in capacities ranging from 16 mAh to 28 Ah. 
PERFORMANCE: 


The ampere-hour capacity of mercury cells is relatively unchanged with varia- 
tion of discharge schedule and to some extent with variation of discharge 
current. They have a relatively flat discharge characteristic, Figure 41. 


| Sea 
Meee 1.35 V open circuit 


O 1S 
< 
- 
I 
O 1.0 
> 
15 ohms 25 ohms 32 ohms| 42 ohms = 550 oh ms 60 ohms 
0.8 
0 10 20 30 40 50 
TIME (HOURS) 
FIGURE 41 — Typical voltage-discharge characteristics of mercuric-oxide cells under 


continuous load conditions at 70°F (21.1°C). At 1.25 V, equivalent current drains for the 
resistances are: 15 ohms, 83 mA; 25 ohms, 50 mA; 32 ohms, 40 mA; 42 ohms, 30 mA; 
50 ohms, 25 mA; 60 ohms, 20 mA. 
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Mercuric-oxide batteries have been widely used as secondary standards of 
voltage because of the higher order of voltage maintenance and ability to with- 
stand mechanical and electrical abuses. For use as reference sources in regulated 
power supplies, radiation detection meters, portable potentiometers, electronic 
computers, voltage recorders and similar equipment, desirable features are: 

1. Voltage Stability vs. Time—Over long periods of time, regulation within 
0.5% is maintained; for shorter periods, regulation of 0.1% may be realized. 

2. Short-Circuit Currents—Momentary short circuits will cause no perman- 
ent damage with almost complete recovery of full open circuit EMF within 
minutes. 

3. Heavy Load Currents—Depending on the type of cell used, high drains 
without damage can be obtained. Recovery to full open circuit EMF is rapid. 


E1 CELL 
LOAD VOLTAGE VERSUS HOURS LIFE 
DRAIN: 1 mA LOAD: 1350 OHMS AT 70°F (21.1°C) 


LOAD VOLTAGE 


0 150 300 450 600 750 900 1050 


HOURS LIFE TO 0.9 VOLT 
FIGURE 42 


MERCURIC-OXIDE CELL LOAD VOLTAGE VS. TIME AT CONSTANT LOAD 


E1 CELL 
PERCENT CAPACITY 
VERSUS STORAGE TIME 
TEMPERATURE — 70°F (21.1°C) 


LOAD — 42 OHMS 


PERCENT OF TOTAL CAPACITY 


0 1 2 3 4 5 6 7 8 9 10 11 12 
STORAGE TIME IN MONTHS 
(Mean data taken at end of each period) 


FIGURE 43 — CAPACITY VS. STORAGE TIME 
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The service capacity of mercuric oxide batteries after one year of storage 
at 70° F (21.1° C) is generally more than 90 percent of the capacity of a 
fresh battery. 


EMF 


E1 CELL — EMF VS. STORAGE TIME 
O 70°F (21.1°C) TEMPERATURE 


0D 95°F (35°C) TEMPERATURE 


o 1 2 3 4 5 6 7 8 9 10 11 12 
STORAGE TIME IN MONTHS 


FIGURE 44 MERCURIC-OXIDE EMF VS. STORAGE TIME 


Mercuric-oxide batteries are available with two formulations designed for 
different field usage. In general the 1.35V cells, or batteries using these cells, 
are recommended for voltage reference sources and for use in applications 
where higher than normal temperatures may be encountered. The 1.4V cells, 
or batteries made up of these cells, are used for commercial applications of all 
types other than the two just mentioned. The 1.4V cells should be used for 
long-term continuous low-drain applications if a very flat voltage characteristic 
is not needed. 


WIDE TEMPERATURE RANGE 


Stabilized battery characteristics are unaffected by the high temperatures encoun- 
tered in applications such as subsurface oil well survey instruments. 

The mercuric-oxide cell has good high-temperature characteristics. It can be 
used up to 130°F (54.4°C), and operation at 200°F (93.3°C) is possible for a 
few hours. 

In general, mercuric-oxide batteries do not perform well at low temperatures. 
However, recent developments have produced several popular cell sizes which 
have good low temperature characteristics. For the other mercuric-oxide bat- 
teries not in this group there is a severe loss of capacity at about 40°F (4.4°C) 
and near 32°F (0°C) the mercuric-oxide cell gives very little service except at 
light current drains. 

The following life curve shows typical performance of the cylindrical mercuric- 
oxide battery E12, over the temperature range of —10°F (—23.3°C) to +160°F 
(71.1°C) for current drains encountered in many applications. Figure 46 indicates 
that voltage depression is slight at low temperatures when drains are 100 
microamperes or less in the large cell types, or when intermittent drains of this 
order are used with smaller cells. 
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” 
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2 60 
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= 50 
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30 
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0 Oe) 
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FIGURE 45 
LIFE VS. TEMPERATURE — E12 (3.6 AMPERE—HOURS) 
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FIGURE 46 


MERCURIC OXIDE CELL EMF VS. TEMPERATURE AT LIGHT LOADS 
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“EVEREADY” MERCURIC 


Battery 


Maximum Dimensions 


(In Order of|Suggested| Service | Capacity : . : 
Ampere- Range (Milli- at 

Hour (Milli- ampere -| (Milli- Milli- Milli- Milli- Milli- 
Capacity) | amperes)| Hours) | amperes)| Inches | meters meters{| Inches |meters| Inches | meters 


1.35 and 1.4 VOLT BATTERIES 


E212E 0-1 16 75 225 5.72 .130 3.3 
E312 0-5 45 85 310 7.87 140 3.56 
E312E€ 0-5 45 85 310 7.87 140 3.56 
325 0-0.1 50 104 310 7.87 143 3.63 
388 0-0.07 65 0675| .348 8.84 .130 3.3 
E400 0-7 80 1.5 455 11.6 135 3.43 
E400N 0-7 80 1.5 455 11.6 135 3.43 
387 0-0.1 80 0.104 455 11.6 137 3.48 
E13 0-5 85 85 310 7.87 .210 5.33 
E13E 0-5 85 85 310 7.87 .210 5.33 
323 0-0.1 95 0.104 310 7.87 .210 5.33 
E575E 0-10 105 1.28 455 11.6 .138 3.51 
343 0-0.1 120 0.104 455 11.6 .138 3.51 
E520 0-10 130 5 495 12.6 .286 7.26 
354 0-0.2 150 0.208 455 11.6 163 4.14 
E41 0-10 160 1.29 455 11.6 165 4.19 
E41E 0-10 160 1.29 455 11.6 165 4.19 
E675E 0-10 190 2.2 455 11.6 .210 5.33 
E675 0-10 215 2.05 455 11.6 .210 5.33 
EP675E 0-10 215 2.2 455 11.6 210 5.33 
313 0-0.2 220 0.208 455 11.6 210 5.33 
EPX675 0-2 220 1 455 11.6 .210 5.33 
EPX625 0-5 250 5 615 15.6 238 6.05 
EPX13 0-5 250 5 615 15.6 238 6.05 
E625N 0-20 250 5 615 15.6 .238 6.05 
E625 0-20 350 7 615 15.6 .238 6.05 
E450 0-30 350 7 455 11.6 570 14.5 
E630 0-20 350 5 615 15.6 .238 6.05 
EPX640 0-5 500 5 625 159 .440 11.2 
E640 0-50 500 10 625 15.9 440 11.2 
E640N 0-50 500 10 625 15.9 440 11.2 
E401 0-75 800 16 455 11.6 1.130 28.7 
E401E 0-75 800 16 455 11.6 1.130 28.7 
E401N 0-75 800 16 455 11.6 1.130 28.7 
EP401E 0-75 1000 | 25 453 11.5 1.140 29 
EPX1 0-5 1000 1 625 15.9 645 16.4 
E1 0-100 | 1000 20 625 15.9 645 16.4 
E1N 0-100 | 1000 20 625 15.9 645 16.4 
E601 0-80 1800 76 625 15.9 1.140 29 
E3 0-60 2200 42 .985 25 .660 16.8 
E502 0-200 | 2400 48 540 13.7 1.950 49.5 
E502E 0-200 | 2400 48 540 13.7 1.950 49.5 
ES 0-200 | 2500 50 .560 14.2 1.969 50 
E4 0-80 3400 68 1.195 30.4 .660 16.8 
E12 0-250 | 3800 83 625 15.9 1.963 49.9 
E12N 0-250 | 3800 83 625 15.9 1.963 49.9 
E42 0-1A 14Ah | 280 1.195 30.4 2.390 60.7 
E42N 0-1A 14Ah | 280 1.195 30.4 2.390 60.7 
E302651 0-1A 14Ah | 250 1-5/16 | 33.3 2-7/16 61.9 
E302157 0-2A 28Ah | 500 2-1/2 63.5 | 1-3/8 34.9 | 4-1/4 108 


2.7 and 2.8 VOLT BATTERIES 


EPX14 


E152 
E132 


E132N 
E302702 
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OXIDE BATTERIES 


Battery 
Numbers 
(In Order of 
Increasing 
Ampere- 
Hour 
Capacity) 


EPX675 
EPX625 


EPX13 


E625N 
E625 


E450 
E630 


EPX640 
E640 


E640N 
E401 
E401E 
E401N 
EP401E 
EPX1 


E302651 
E302157 


EPX14 


E152 
E132 


E132N 
E302702 


Approximate 
Volume of 
Number and Weight of 


Size of Cells Battery 


i i- | Voltage 
Typical Use Terminals Taps 


1.35 and 1.4 VOLT BATTERIES 


1 212 Hearing Aids .O1 .28 | Flat Contacts .005 .08 | —,+1.35 
1 | 4-31141 ] Instruments .03 .85 | Flat Contacts .008 .13 |—,+1.4 
1 4-31141 | Hearing Aids .03 .85 | Flat Contacts .008 .13 | —,+1.4 
1 5-31141 | Watches .03 85 | Flat Contacts .008 .13 | —,+1.35 
1 5-34122 | Watches .035]| .997| Flat Contacts .012 2 | —,+1.35 
1 400 Instruments, .05 | 1.42 | Flat Contacts .02 33 | —,+1.4 
Hearing Aids 
1 400 Instruments .05 1.42| Flat Contacts .02 33 | —,+1.35 
1 400 Watches .048] 1.36] Flat Contacts .021 .34 | —,41.35 
1 4-31201 | Instruments .04 1.13] Flat Contacts .011 18 | —,+1.4 
1 4-31201 | Hearing Aids .04 1.13] Flat Contacts .011 18 | —,+1.4 
1 5-31202 | Watches .05 1.42] Flat Contacts .015 .25 | —,+1.35 
1 4-45131 | Hearing Aids .05 1.42] Flat Contacts .018 3 —,+1.4 
1 5-45131 | Watches .06 1.7. | Flat Contacts .019 .31 | —,+1.35 
1 520 Miscellaneous .07 1.98] Flat Contacts .05 82 | —,+1.4 
1 5-45161 | Watches .07 1.98] Flat Contacts .023 38 | —,+1.35 
1 4-45161 | Instruments .07 1.98| Flat Contacts .02 .33 | —,+1.4 
1 4-45161 | Hearing Aids .07 1.98] Flat Contacts .02 .33 | —,+1.4 
1 4-45211 | Hearing Aids .09 2.55] Flat Contacts .029 48 | —,+1.4 
1 4-45212 | Instruments .09 2.55] Flat Contacts .029 48 | —,+1.4 
1 4-45212 | Hearing Aids .09 2.55| Flat Contacts .029 48 | —,+1.4 
1 5-45211 | Watches .09 2.55| Flat Contacts .029 .48 | —,+1.35 
1 4-45213 | Electric Eye .09 2.55| Flat Contacts .029 48 | —,+1.35 
1 625 Photographic 15 4.25] Flat Contacts .07 1.15 | —,+1.35 


Light Meter (Low 
Temperature EPX 13) 


1 625 Photographic .15 4.25] Flat Contacts .07 1.15 | —,4+1.35 
Light Meter 

1 625 Instruments .15 4.25] Flat Contacts .07 1.15 | —,+1.35 

1 625 Instruments, .15 4.25] Flat Contacts .O7 1.15 | —,+1.4 
Hearing Aids 

1 450 Instruments .18 5.1 | Flat Contacts .09 1.48 | —,+1.35 

1 630 Radio, 17 4.8 | Flat Contacts .07 1.15 | —,+1.4 
Hearing Aids 

1 640 Electric Eye .28 7.94! Flat Contacts 13 2.13 | —,+1.35 

1 640 Radio, .28 7.94] Flat Contacts 13 2.13 | —,+1.4 
Hearing Aids 

1 640 Radio .28 7.94| Flat Contacts 13 2.13 | —,+1.35 

1 401‘‘N”’ | Instruments, Radio 42 | 11.9 | Flat Contacts .18 2.95 | —,+1.4 

1 401°‘'N” | Hearing Aids 42 | 11.9 | Flat Contacts .18 2.95 | —,+1.4 

1 401'‘N’’ | Instruments 42 | 11.9 | Flat Contacts 18 2.95 | —,+1.35 

1 Hearing Aids 44 | 12.5 | Flat Contacts 19 3.1 —,+1.4 

1 1 Electric Eye 43 | 12.2 | Flat Contacts 2 3.28 | —,+1.35 
(Low Temperature) 

1 1 Instruments .43 12.2 | Flat Contacts 1774 2.9 —,+1.4 

1 1 Instruments .43 12.2 | Flat Contacts 177] 2.9 —,+1.35 

1 601 Instruments 78) 22 Flat Contacts .34 5.57 | —,+1.35 

1 3 Instruments 1 28.4 | Flat Contacts 5 8.2) | —,+1.35 

1 502"°AA"’| Instruments 1.02 | 29 Flat Contacts 43 7.1 —,+1.35 

1 502''AA"'| Hearing Aids 1.02 | 29 Flat Contacts 43 7.1 —,+1.4 

1 502°°AA"'| Radio 1.05 | 29.8 | Flat Contacts 45 7.37 | —,+1.4 

1 4 Instruments 1.5 42.5 | Flat Contacts 73 | 12 — ,+1.35 

1 12” A" | Instruments 1.4 40 Flat Contacts 57 | 9.34 |-,+1.4 

1 12° A” Instruments 1.4 40 Flat Contacts 57 | 9.34 | —,+1.35 
(Voltage Reference) 

1 42D" Instruments 5.9 167 Flat Contacts 2.9 47.5 |-,+1.4 

1 42"'D” Instruments 5.9 167 Flat Contacts 2.9 47.5 |—,+1.35 
(Voltage Reference) 

1 42"'D” Instruments 6.14 | 174 Special Leads 29 47.5 |-—,+1.35 

2 42"'D"” Radiation Equipment |13.5 | 383 Socket 13.4 |220 —,+1.35 


2./ and 2.8 VOLT BATTERIES 


Photographic (With . : Flat Contacts 
Cadmium Sulfide Cell) 
Instruments : Flat Contacts 


Transistor Applications, . Flat Contacts 
Hearing Aids 

Transistor Applications : Flat Contacts 
Geophysical Wire Leads 
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Battery 


EPX23 
EPX32 
E164 
E164N 
EPX4 
E134 
E134N 
E234N 
E302351 
E302904 


E175 


E115N 
E302435 
E115 
E145 
E165 
E165N 
E135 
E135N 
E302497 
E235N 
E302642 
E302905 


E146X 
E126 


E286 
E136 
E136N 
E236N 
E303145 


E303219 
E177 


E302250 
E137 
E137N 
E302478 
E302907 


E302358 
E302908 
E303394 


Maximum Dimensions 


Numbers Service 
(In Order of |Suggested| Service “Aeced’ | Diameter | 
Increasing | Current | Capacity} Rated } Diameter | Length | width | 
Ampere- Range (Milli- at 
Hour (Milli- | ampere-} (Milli- 
Capacity) | amperes)| Hours) | amperes) 


4.05 and 4.2 VOLT BATTERIES 


.675 
.662 
.662 
.662 
.662 
.662 
1.015 
1-1/16 
1-11/32 


.660 
11/16 
.670 
.650 
662 
.662 
.662 
.662 
1.039 
1.015 
1-9/32 
1-11/32 


Height 


Milti- Milli- 
meters] Inches meters 


1-29/32 
1-29/32 
4.545 
4.545 
3-5/8 
4-7/8 


Pw] AOPLHA N 
BRBRRGRERS 
A~wWNO OWOWWO 


Battery 
Numbers 


(In Order of Number and 
Increasing Size of Cells 


Ampere- 
Hour 


Weight of 
Battery 


Body of Batter 


inches| meters 


EPX29 3 Electric Eye 
(Movie Camera) 
EPX25 3 Electric Eye Flat Contacts 
(Movie Camera) 
E153 3 Instruments Flat Contacts 
E163 3 Transistor Applications Flat Contacts 
E303496 3 Paging Device Flat Contacts 
E133 3 Radio Flat Contacts 
E133N 3 Instruments Flat Contacts 
E303236 3 Paging System Flat Contacts 
E233 3 Radio Flat Contacts 
Negative Recessed 
E233N 3 Instruments Flat Contacts 


“"B-C" Flash 
EPX32 Still Camera Flat Contacts 
E164 Radio Flat Contacts 
E164N Instruments Flat Contacts 
EPX4 Camera Flat Contacts 
E134 Instruments Flat Contacts 
E134N Instruments Flat Contacts 
E234N Instruments Flat Contacts 
E302351 Fire Alarm Flat Contacts 


E302904 Meter Wire Leads 


Flat Contacts 
Negative. Recessed 


E175 


Radio 


E115N Instruments Fiat Contacts 
E302435 Radiation Equipment Flat Contacts 
E115 Instruments Flat Contacts 
E145 Transistor Devices Flat Contacts 
E165 TV Tuner Flat Contacts 
E165N Instruments Flat Contacts 
E135 Instruments Flat Contacts 
E135N Instruments Flat Contacts 
E302497 Test Equipment Screw 

E235N Instruments Flat Contacts 
E302642 Fire Alarm Flat Contacts 


E302905 Test Equipment Wire Leads 


E146X Radio Miniature Snap 

E126 Radio Flat Contacts, 
Negative Recessed 

E286 Radio Snaps 

E136 Instruments Flat Contacts 

E136N Instruments Flat Contacts 

E236N Instruments Fiat Contacts 


E303145 Depth Finder Snaps 


Flat Contacts 


Garage Door Opener 
i Miniature Snap 


E303219 
E177 Radio 


E302250 Radiation Equipment Tabs 

E137 Instruments Flat Contacts 
E137N Instruments Flat Contacts 
E302478 Recorder Flat Contacts 


E302907 Instruments Wire Leads 


E302358 
E302908 
E303394 


Radiation Equipment 
Radiation Equipment 
Tape Recorder 
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Battery 
Numbers 


Maximum Dimensions 


Service 


Range 
(Milli- 
amperes) 


Ampere- 
Hour 
Capacity) 


12.6 VOLT BATTERIES 


0-50 500 .662 16.8 3.997 
0-50 750 1 25.4 2-13/32 


15.4 VOLT BATTERY 


; - Py PEER 


16.2 and 16.8 VOLT BATTERIES 


0-20 250 3/4 3-5/32 
0-250 2200 2.85 72.4 | 2.81 71.4 |1.32 


27 VOLT BATTERY 
Peso [aoo [ee | | | 22eea] eo. [220] 001 [2202 
29.7 VOLT BATTERY 


47.25 VOLT BATTERY 


97.2 VOLT BATTERY 


45.7 


E303462 


E302362 
E303314 


E302580 
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Battery 

Numbers 
(In Order of Number and 
Increasing Size of Cells 


Approximate 
Volume of 
Weight of Body of Batter 
Battery 
Cubic Voltage 
Typical Use lounces| Grams Terminals Inches| meters {| Taps 


E303462 


E302362 
E303314 


Wire Leads 
Recessed Flat 
Contacts 


Radiation Equipment 
Transceiver 


27 VOLT BATTERY 


29.7 VOLT BATTERY 


47.25 VOLT BATTERY 


97.2 VOLT BATTERY 


E302462 


Transmitter B”’ 


NOTE: To provide the best contact to the terminals of Mercuric Oxide bat- 
teries, it is recommended that the device contacts be made of a spring material 
such as phosphor bronze or beryllium copper which will maintain a contact 
force of at least fifty grams for an extended period of time. The contact 
should be plated with about 0.0002” nickel (continuous) followed by a mini- 
mum of 0.00002” gold. The reliability of the contact can be further increased 
by subdividing the main contact member into two, three or more individual 
points or prongs such as the tines of a fork. 
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. 1.35 
EVEREADY” NO. E212E CELL een 


Type: Mercuric Oxide 
ANSI Designation: M4 
Suggested Current Range: 0-1 milliampere 


220 +.000- 


— 90/0 o 


SPECIFICATIONS 
Voltage: Taps: Sse ccc ictnceucdeaeschetee nesters cnterecesercdaentieaune ectae taconite: —,+1.35 
Average Service Capacity (to 0.9 volt) ............eeeeeeeeeeee 16 milliampere-hours 
(Rated capacity at 0.9 milliampere) 
OVUM ANS cinzae eaten di ctemte ve eaaeenaahercanc peame wueiwnyaeeecee na ener Flat Contacts 
Average Weight ...........ccccsssssscsesccsceeceeseeeseeeeseeeesesensenees 0.01 oz. (0.33 gram) 


Volume( by displacement)............ 0.005 cubic inch (0.08 cubic centimeter) 
UT aes Seek canle ratatbarena cert iboinecuoeaccdeaaeernduaa at naieehame nn eae aaveaoweee One ( ANSI M4) 


For service information see reverse side of this sheet 
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“EVEREADY” NO. E212E 


Estimated Average Hours Service at 70° F (21.1°C) 


STARTING 
DRAINS LOAD CUTOFF VOLTAGE 
SCHEDULE (milliamperes) (ohms) 0.9V 
24 hours/day 0.9 1500 20 
1.1 1250 16 


Typical Voltage Discharge Curve 
(Voltage vs. Time) 


SCHEDULE: 24 hours/day 
STARTING 


4) 5 10 15 20 25 30 
HOURS OF SERVICE AT 70°F (21.1°C) 


1.4 
“EVEREADY” NO. E312 CELL VOLTS 


Type: Mercuric Oxide 
ANSI Designation: M5 
Suggested Current Range: 0-5 milliamperes 


tes | Wiimeers 


.20 


0 | 
[060 [152 


001 ‘MIMMUM 
(APPLIES TO TOP 
EDGE OF GASKET 
OR TOP EDGE OF 
CRIMP WHICHEVER 
1S HIGHER.) 


.O/O MAX. 
PEAMISS/BLE 
DEFLECTION 
FROM A FLAT. 


SPECIFICATIONS 
MOI AGG dS cs54 ksi craceausecerossadeaunctavenaaacase descnonnesuiles au eucbsauweanevessecses —,+1.4 
Average Service Capacity (to 0.9 volt) oo... eee 45 milliampere-hours 
(Rated capacity at 0.85 milliampere) 
Wri nals ssi eccosstesheidtcveaet ceca een tentastucntenns te iste ciel hat Flat Contacts 
FANT CL (0-1! (2) (6 6 | CaN eee ne Bn ne ae nee 0.03 oz. (0.85 gram) 
Volume (by displacement) ............ 0.008 cubic inch (0.13 cubic centimeter) 
1 |S) 4 Sn oT me One No. 4-31141 ( ANSI M5) 


For service information see reverse side of this sheet 
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“EVEREADY” NO. E312 


Estimated Average Hours Service at 70°F (21.1°C) 


VOLTAGE DISCHARGE CURVES 


Schedule: 16 Hours per Day 


AVERAGE DRAINS LOAD 
(miliamperes) (ohms) 
0.85 1500 


1000 


VOLTAGE 
S 


HOURS OF SERVICE AT 70°F (21.1°C) 


Impedance 


The impedance of these cells on open circuit and during useful discharge typi- 
cally varies from 5-20 ohms. This applies over a frequency range of 40-10,000 
hertz and at the current drains shown above. 


Service vs. Temperature 
For following conditions: 


Starting Drain: 0.7 milliampere 
Load: 2000 ohms 
Discharge Schedule: 16 hours/day 


% of 70°F Service vs. Temperature 


Temperature 0.9V 1.2V 
70°F 100 100 
40°F 95 70 
PAGE 
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1.4 
EVEREADY” NO. E312E CELL vols 


Type: Mercuric Oxide 
ANSI Designation: M5 
Suggested Current Range: 0-5 milliamperes 


001 MIMMUM 
(APPLIES TO TOP 
LOGE OF GASKET 
OR TOP EOGE OF 
CRIMP, WHICHEVER 


1S HIGHER.) 


4 

te 40 
Me t.000” 
#.005” ~.o70" 


.O/O MAX. 
PERMNISS/BLE 
DEFLECT/ION 
FROM A FLAT. 


SPECIFICATIONS 
oY (011 [0 [Clad | 9) gn ee nen oR ae Rn ee Ot eC —,+1.4 
Average Service Capacity (to 0.9 volt) wo... ecco ee 45 milliampere-hours 
(Rated capacity at 0.85 milliampere) 
IBGPOOIAGS “accsiccaiies is le oh oils se obaatenndee een ama ca taeemans: Flat Contacts 
PVR ACC WV CIMT es ate eh si acne 0.03 oz. (0.85 gram) 
Volume (by displacement) ............ 0.008 cubic inch (0.13 cubic centimeter) 
COU ZO isda te Menten aia tage une caeetae deine One No. 4-31141 ( ANSI M5) 


For service information see reverse side of this sheet 


“EVEREADY” NO. E312E 


Estimated Average Hours Service at 70°F (21.1°C) 


VOLTAGE DISCHARGE CURVES 


Schedule: 16 Hours per Day 


AVERAGE DRAINS LOAD 
(miliamperes) (ohms) 


0.85 


VOLTAGE 
° 


HOURS OF SERVICE AT 70°F (21.1°C) 


lI mpedance 


The impedance of these cells on open circuit and during useful discharge typi- 
cally varies from 5-20 ohms. This applies over a frequency range of 40-10,000 
hertz and at the current drains shown above. 


Service vs. Temperature 
For following conditions: 


Starting Drain: 0.7 milliampere 
Load: 2000 ohms 
Discharge Schedule: 16 hours/day 


% of 70°F Service vs. Temperature 


Temperature 0.9V 1.2V 
70°F 100 100 
40°F 95 70 
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“EVEREADY” NO. 325 CELL Woité 


Type: Mercuric Oxide 
ANSI Designation: WM5 


IEC Designation: MR41 
Suggested Current Range: 0-100 microamperes 


ool "MIMMUM 
(APPLIES TO TOP 
EOGE OF GASKET 
OR TOP EOGE OF 
CRIMP, WHICHEVER 
1/8 HIGHER.) 


PERMISS/BLE 
DEFLECTION 
FROM A FLAT 


SPECIFICATIONS 
MOWAGC: TADS: spc sratn osu ofant ce taehertihtwedataimetoueatytecsaniien trdacdstcombbeundens —,+1.35 
Average Service Capacity (to 1.2 volts) oc... eee 50 milliampere-hours 
(Rated capacity at 13,000 ohm load) 
POV INWN ANS so iaisurodenay pau sesurcoeasseeenencausnseraancessuuataese mean eee enced Flat Contacts 
Average Weight .............csccssescssesccnscceesececeseesseeeeseeseeeeenss 0.03 oz. (0.85 gram) 
Volume (by displacement) .......... 0.008 cubic inch (0.13 cubic centimeter) 
CEM SIZG: 26 568 Se ccida stan tal en Aancenaadtcecucoteticaul ie Meat ene tacae One No. 5-31141 


For service information see reverse side of this sheet sabe 
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“EVEREADY” NO. 325 


Estimated Average Service at 95° F (35°C) 


STARTING 
DRAINS LOAD CUTOFF VOLTAGE 
SCHEDULE = (microamperes) (ohms) 1.2V 
24 hours/day 104 13,000 540 hours 
5.4 250,000 14 months 


CLOSED CIRCUIT VOLTAGE 


SCHEDULE: 24 hours/day 


Voltage Discharge Curves 
[at 95° F (35°C)] 


STARTING 
—_ DRAIN LOAD 
1.40 (microamperes) (ohms) 


13000 


1.20 


1.00 


0.90 


HOURS OF SERVICE 


IMPEDANCE 


Approximate open circuit impedance at 1000 Hz: 65 ohms average 


1.35 
“EVEREADY” NO. 388 CELL VOLTS 


Type: Mercuric Oxide 
Suggested Current Range: 0-70 microamperes 


005 ‘MIMMUM 


(APPLIES TO TOP 
EOGE OF GASKET 
OR TOP E0OGE OF 
CRIMP WHICHEVER 
/S AVGHER.) 


| .0O/O "MAX. PERN SSIBLE 
DEFLECTION FROM A FLAT. 


SPECIFICATIONS 
VOMTAGG TADS: steigci leh tious na natocrscietsdsus adiendsedovielud twuadunsdeetrwints —,+ 1.35 
Average Service Capacity (to 1.2 volts)...........cccceeeceeees 65 milliampere-hours 
(Rated capacity at 20,000 ohm load) 
UCGOGAIS: rete svctsees teeta telah he Soe heen jane den mechs nc Flat Contacts 
Average Weight ou........ se ceecescesececccececcccesececcsesecceseeees 0.035 oz. (0.997 gram) 
Volume (by displacement) ............. 0.012 cubic inch (0.2 cubic centimeter) 
Cel SIZE veceah2, dana nese tamasanacta tos aeamameandesaaiiaoanteea ue mteseaansaeees One No. 5-34122 


For service information see reverse side of this sheet 
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“EVEREADY” NO. 388 


Estimated Average Service at 95°F (35°C) 


STARTING 
DRAINS LOAD CUTOFF VOLTAGE_ 
SCHEDULE = (microamperes) — (ohms) 0.9V 1.2V 
24 hours/day —«67.5 20,000 1000 980 


hours 


Voltage Discharge Curves SCHEDULE: 24 hours/day 
[at 95° F (35°C)] STARTING 


DRAIN LOAD 
(microamperes) (ohms) 
67.5 20,000 


67.5 uA (STARTING) 


Lid 
Oo 
<q 
_ 
—_l 
e) 
> 
= 
— 
O 
a 
Oo 
(a) 
uu 
“” 
O 
a) 
O 
0 100 200 300 400 500 600 700 800 900 1000 
HOURS OF SERVICE 
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1.4 
“EVEREADY” NO. E400 CELL voLTs 
Type: Mercuric -Oxide 
ANSI Designation: M10 


IEC Designation: MRO8 
Suggested Current Range: 0-7 milliamperes 


135 “+.000" 


~.010" 
(+) 


455 "4.000- 


—-.O/1o"” 


SPECIFICATIONS 

WOlEAGE! TAPS, 2isicuteseshautsescucsasad caapilovesusucanxcocastaectaccecekaauavansceselecaas —,+1.4 
Average Service Capacity (to 0.9 volt) wo... eee eeeee 80 milliampere-hours 
(Rated capacity at 1.5 milliamperes) 

TOPANGA St asinso iat tan Aedes enciied oot aek dade eons sh Asaboa ee sea auaasumessebainesss Flat Contacts 
Average Weight ...........c.ccccccsccccsecceeccsecccecseceseecaeeeusees 0.05 oz. (1.42 grams) 
MOMIIMNIG” enh csute aebaiesoehexteemeneasanceors 0.02 cubic inch (0.33 cubic centimeters) 
COHN case tmretace ouncdlaela wus San aseadnasesateacate tte naieeeebiete a cecs One ( ANSI M10) 

For service information see reverse side of this sheet SaGE 
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“EVEREADY” NO. E400 


Estimated Average Hours Service at 70°F (21.1°C) 


STARTING 
DRAINS LOAD EUTORE VOStAGE = 
SCHEDULE (milliamperes) (ohms) 0.9V 1.0V 1.1V 
24 hours/day 1.1 1250 74.3 73.9 73.1 
1.7 833 54.1 53.6 51.9 
2.2 625 36.2 35.4 33.1 
3.3 417 25 24.1 22.1 


VOLTAGE 
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SCHEDULE: 
24 hours/day 


Typical Voltage Discharge Curve 
(Voltage vs. Time) 


STARTING 
DRAIN LOAD 


(milliamperes) (ohms) 


HOURS OF SERVICE AT 70°F (21.1°C) 


1.35 
“EVEREADY” E400N CELL apa eae 


Type: Mercuric Oxide 

ANSI Designation: M10 

IEC Designation: MRO8 

Suggested Current Range: 0-7 milliamperes 


VoOltdge TaOS- a4. Scescesecne niece ace cesses ide catens Biers —,+1.35 

Average Service Capacity (to 0.9 volt) .......... Deiaceaetbes 80 milliampere-hours 
(Rated capacity at 1.5 milliamperes) 

MO AIS: astcssaishescsnercenan sl aiadacdatiee simon eevonaeennenaeautedeadscsiaeee ass Flat Contacts 

PNELAGE We GI 2:55 iac teil 2 os ciacss ect cacdsacdadoacateanweassatens 0.05 oz. (1.42 grams) 

VOLUME: sensancecnils aise alesse teesenniee 0.02 cubic inch (0.33 cubic centimeters) 

Cc] | [SEER I DR Ect tere Re Rot nN Frew Tenet CEE POP or oY ee Re One ( ANSI M10) 


For service information see reverse side of this sheet 
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“EVEREADY” E400N 
Estimated Average Hours Service at 70°F (21.1°C) 


STARTING 
DRAINS LOAD CUTOFF VOLTAGE 
SCHEDULE (milliamperes) (ohms) 0.9V 1.0V 1.1V 
24 hours/day 1.1 1250 75.9 75.2 73.9 
1.6 833 51.7 51.2 49 
2.2 625 36 35.2 34 
3.2 417 15.1 14.9 13.1 


SCHEDULE: 
24 hours/day 


STARTING 
DRAIN LOAD 
(milliamperes) (ohms) 


VOLTAGE 


HOURS OF SERVICE AT 70°F (21.1°C) 
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1.35 
EVEREADY” NO. 387 CELL gies 


Type: Mercuric Oxide 
Suggested Current Range: 0-100 microamperes 


+37 4,000" 


~—~.,0/0" 


SPECIFICATIONS 
WOITAGE HT BS sade scetec cs ceo sentcc ss ssecdueweasunawrsrenaenudeea cagoitan earls —,+1.35 
Average Service Capacity (to 0.9 volt) ...........c.cc.ccceeee 80 milliampere-hours 
(Rated capacity at 13000 ohm load) 
TCE MIN AIS» Sscasshoteee ed euat Jaca tas trahs Wadncaiels cme o a estas santos cseanateadecions Flat Contacts 
Average Weight ..........cccccsssccsssecccsessccacecccssccecccscceens 0.048 oz. (1.36 grams) 
VOMIMIG so 2ch cesar ocurdioeeecetanieretectons 0.021 cubic inch (0.34 cubic centimeter) 


For service information see reverse side of this sheet 


“EVEREADY” NO. 387 
Estimated Average Service at 95° F (35°C) 


STARTING 
DRAIN LOAD CUTOFF VOLTAGE 
SCHEDULE (microamperes) (ohms) 1.0V 
24 hours/day 104 13000 800 hours 


SCHEDULE: 
24 hours/day 


Voltage Discharge Curve 
[at 95°F es 


STARTING 
DRAIN LOAD 


(microamperes) (ohms) 


CLOSED CIRCUIT VOLTAGE 
N 


a aa 
as ie 
aiee 
eae Meine 
ae; 
eae) 
a 
ee! 
a 
Es 


0 200 400 600 800 1000 1200 
HOURS OF SERVICE 
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1.4 


EVEREADY” NO. E13 CELL VOLTS 
Type: Mercuric Oxide 
ANSI Designation: M6 

IEC Designation: MR48 


Suggested Current Range: 0-5 milliamperes 


005 MIMMUM 
(APPLIES TO TOP 
EDGE OF GASKET 
OR TOP E0GE OF 
CRIMP. WHICHEVER 
1S HIGHER.) 


.O/O MAX. 

PERMISSIBLE 
DEFLECT/ON 
FROM A FLAT. 


SPECIFICATIONS 
VOlaGge-Ta0S. wiv hs cace ected thee pei vastinleien a ened eat ele —,+1.4 
Average Service Capacity (to 0.9 volt)... eeeeeee ees 85 milliampere-hours 
(Rated capacity at 0.85 milliampere) 
CE Me Scales gat nas Wena ue tate eaawareness peread teas contains tousasee Flat Contacts 
PANO AGe WEIGH Uinta verconte hia cite ele eeedes 0.04 oz. (1.13 grams) 
Volume (by displacement) ......... 0.011 cubic inch (0.18 cubic centimeter) 
GU ces eee he ate toa eet te ds ete atenttean ae Oat dee One No. 4-31201 ( ANSI M6) 


For service information see reverse side of this sheet 
PAGE 
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“EVEREADY” NO. E13 
Estimated Average Hours Service at 70°F (21.1°C) 


VOLTAGE DISCHARGE CURVES 


Schedule: 16 Hours per Da 
AVERAGE DRAINS 
(milliamperes) 


VOLTAGE 


HOURS OF SERVICE 


IMPEDANCE 


The impedance of these cells on open circuit and during useful discharge typi- 
cally varies from 8—15 ohms. This applies over a frequency range of 40—5000 
hertz and at the current drains shown above. 


SERVICE VS. TEMPERATURE 


For following conditions: 


Average Drain: 0.85 milliampere 
Load: 1500 ohms 
Discharge Schedule: 16 hours/day 


Temperature % of 70°F Service vs. Temperature 
0.9V 1.2V 
70° F (21.1° C) 100 100 
40° F (4.4° C) 95 70 
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1.4 


“EVEREADY” NO. E13E CELL VOLTS 
Type: Mercuric Oxide 

ANSI Designation: M6 

IEC Designation: MR48 


Suggested Current Range: 0-5 milliamperes 


005 ‘MIMMUM 
(APPLIES TO TOP 
EDGE OF GASKET 
OR TOP E0GE OF 
CRIMP, WHICHEVER 
/S HIGHER.) 


.O/O MAX. 

PERMISSIBLE 
DEFLECT/ON 
FROM A FLAT. 


SPECIFICATIONS 
VOlLEAGE Ta OS 5 scisseosiccictecscnceaccsaisacuasucaioms secre dnes nosedeauaesnauaesaw eoranetons —,+1.4 
Average Service Capacity (to 0.9 volt)... seteeees 85 milliampere-hours 
(Rated capacity at 0.85 milliampere) 
TERM Mal Svcs 2oesscesnssecasncs aceu. sadosenoncenedaseasseat ip ameeiat oedema toeve: Flat Contacts 
Average Weight...............cccccsccssccaccceccceccecccsccesssansesccanes 0.04 oz. (1.13 grams) 
Volume (by displacement) ......... 0.011 cubic inch (0.18 cubic centimeter) 
C1 | EAP aE ie aE Arar eee eR Er oe One No. 4-31201 ( ANSI M6) 


For service information see reverse side of this sheet 


“EVEREADY” NO. E13E 


Estimated Average Hours Service at 70°F (21.1°C) 


VOLTAGE DISCHARGE CURVES 


Schedule: 16 Hours per Da 
AVERAGE DRAINS 
(milliamperes) 


VOLTAGE 


HOURS OF SERVICE 


IMPEDANCE 


The impedance of these cells on open circuit and during useful discharge typi- 


cally varies from 8—15 ohms. This applies over a frequency range of 40—5000 
hertz and at the current drains shown above. 


SERVICE VS. TEMPERATURE 


For following conditions: 
Average Drain: 0.85 milliampere 
Load: 1500 ohms 
Discharge Schedule: 16 hours/day 


Temperature % of 70°F Service vs. Temperature 
0.9V 1.2V 
70° F (21.1° C) 100 100 
40° F (4.4° C) 95 70 
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1.35 
“EVEREADY” NO. 323 CELL cours 


Type: Mercuric Oxide 

ANSI Designation: WM6 

IEC Designation: MR48 

Suggested Current Range: 0-100 microamperes 


00S MIMMUM 


(APPLIES TO TOP 
EDGE OF GASKET 
OR TOP E0OGE OF 
CRIMP WHICHEVER 
1S HIGHER.) 


.O/0' MAX, 

PERMISS/BL E 
DEFLECTION 
FROM A FLAT. 


SPECIFICATIONS 
NW GRACE? AOS veccdel ceseesauct acuestecun teniualennertny men euncantea sateen wecuaaou mente baa —,+ 1.35 
Average Service Capacity (to 1.2 volts) ....... eee 95 milliampere-hours 
(Rated capacity at 13,000 ohm load) 
"FGM iMiria | S.ccceuw st deecatoandaeues con tewacnnre alee a.di ede tye lacettg eee ameteaned Flat Contacts 
Average Weight .........ccccccceecccsecceeeeeeeeeceesceeeeeeeeneeeees 0.05 oz. (1.42 grams) 
Volume (by displacement) .......... 0.015 cubic inch (0.25 cubic centimeter) 
Celle Sh Ze axccres atest tak aan acre asc ctaeeadeareie eae One No. 5-31202 


For service information see reverse side of this sheet 
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“EVEREADY” NO. 323 


Estimated Average Service at 95° F (35°C) 


STARTING 
DRAIN LOAD CUTOFF VOLTAGE 
SCHEDULE (microamperes) (ohms) 1.2V 
24 hours/day 104 13,000 950 hours 
10.3 130,000 13 months 


Voltage Discharge Curves SCHEDULE: 24 hours/day 


[at 95° F (35°C)] STARTING 
DRAIN LOAD 
(microamperes) (ohms) 


CLOSED CIRCUIT VOLTAGE 


0 150 300 450 600 750 900 1050 1200 
HOURS OF SERVICE 


IMPEDANCE 


Approximate open circuit impedance at 1000 Hz: 65 ohms average 
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1.4 
“EVEREADY” NO. E575E CELL VOLTS 


Type: Mercuric Oxide 
ANSI Designation: M8 
Suggested Current Range: 0-10 milliamperes 


.005 MINIMUM 
(APPLIES 70 
TOP EOGE 
OF GASKET 
OR E0GE 
OF CRIMP ; 
WHICHEVER 
(1S HIGHER.) 


O10" MAX. PERMISS/BLE 
DEFLECTION FROM A FLAT. 


SPECIFICATIONS 
WOlEAQE TADS. aires eteesrees ts caacsctnaackeaacescnacedataneussittenead iaawstuceveestecectind —,+1.4 
Average Service Capacity (to 0.9 volt) ....... ee. 105 milliampere-hours 
(Rated capacity at 1.28 milliamperes) 
INGIRIOS teceosearrcececetge accent ner ein magsnsninaaceor atoms aactes ace ack Flat Contacts 
Avielage Weight esciicsce ters ose reeatndieneniee: 0.05 oz. (1.42 grams) 
Volume (by displacement) ........... 0.018 cubic inch (0.3 cubic centimeter) 
GEL SIZE: 2502s tat viseeaneleumsesesamanmece acai One No. 4-45131 ( ANSI M8) 


For service information see reverse side of this sheet 


“EVEREADY” NO. E575E CELL 
Estimated Average Service at 70°F (21.1°C) 


VOLTAGE DISCHARGE CURVES 


Schedule: 16 Hours per Da 
AVERAGE DRAINS 


(milliamperes) 
1.5 
“” 
b= 
_/ 
@) 
= 13 
1.1 
0.9 
625 ohms 1000 ohms 
(2.1mA) (1.28 mA) 
0.7 
0] 10 20 30 40 50 60 70 80 90 
HOURS OF SERVICE 
impedance 


The impedance of these cells on open circuit and during useful discharge typi- 
cally varies from 3—9 ohms. This applies over a frequency range of 40—5000 
hertz and at the current drains shown above. 
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; ; 1.35 
EVEREADY” NO. 343 CELL eatce 


Type: Mercuric Oxide 

ANSI Designation: WM10 

IEC Designation: MR42 

Suggested Current Range: 0-100 microamperes 


005 


7060 
111 


002 MIMMUM 
(APPLIES TO TOP 
EOGE OF GASKET 
OR TOP EOGE OF 
CRIMP. WHICHEVER 
(S HIGHER.) 


PERM/SS/BLE 
DEFLECTION 
FROM A FLA7. 


SPECIFICATIONS 
Voltage Fas cisvi55. cuts ce usswaeareacvaosadeac sacs iceomtiae ncn adea dearest —,+ 1.35 
Average Service Capacity (to 1.2 volts) ..........e.eeeee 120 milliampere-hours 
(Rated capacity at 13,000 ohm load) 
WG POMINANS jetencertsbestestecdhae) seas tat ennt eso leaueeugensnaelcecswcasnnsuuaaaania eee Flat Contacts 
PAVGrade WIG C cinixcod ocrecsttye ct antec acento teectacedetudinbncm 0.06 oz. (1.7 grams) 
Volume (by displacement) ......... 0.019 cubic inch (0.31 cubic centimeter) 
CO SZC ios ch taceaeta ns tatean telat ce nstaadaadtaubeeanaencet iets alate tmantd One No. 5-45131 


For service information see reverse side of this sheet ae 
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“EVEREADY” NO. 343 


Estimated Average Service at 95° F (35°C) 


STARTING 
DRAINS LOAD eUIeE SOEIeSe 
SCHEDULE —(microamperes) — (ohms) 09V 1.2v 
24 hours/day 104 13,000 1200 1170 
hours hours 
10.3 130,000 16 15.8 
months months 
(estimated) (estimated) 
Voltage Discharge Curves SCHEDULE: 24 hours/day 
[at 95° F (35°C)] STARTING 
DRAINS LOAD 
eo 
1.40 


Mebane tos . yo 
1.10 — aeana 


1050 1200 


CLOSED CIRCUIT VOLTAGE 


HOURS OF SERVICE 


IMPEDANCE 


Approximate open circuit impedance at 1000 Hz: 80 ohms average 
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1.35 


“EVEREADY” NO. 354 CELL 
ee en ee eee VOLTS 

Type: Mercuric Oxide 

IEC Designation: MR43 


Suggested Current Range: 0-200 microamperes 


(inches Witimeters 


005 


020 


1,52 


[060 


.005 MIMMUM 
(APPLIES TO TOP 
EDGE OF GASKET 
OR TOP E0OGE OF 
CRIMP WHICHEVER 
/S HIGHER.) 


007" MAXIMUM 
PERMISS/BLE 
DEFLECTION 
FROM A FLAT. 


SPECIFICATIONS 
AY) Rts [o (cial 6] © geste cee eer on eo ae ete ee —,+1.35 
Average Service Capacity ( to 0.9 volt) .........ccccceecc ee 150 milliampere-hours 
(Rated capacity at 6,500 ohm load) 
TRO WIN Sas cceg series Geto dsilcia ta ate cescahlt isha cet ira te ahaha tate cae Flat Contacts 
Average Weight.............ccccccesseseccceseccccesccesseessceuneeeeues 0.07 oz. (1.98 grams) 
Volume (by displacement) .......... 0.023 cubic inch (0.38 cubic centimeter) 
CG) SIZE: th cSradensatiet tig natyceruebig acta ueicohina vcd ataaeids ds dleadubacdeneees One No. 5-45161 


For service information see reverse side of this sheet 
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“EVEREADY” NO. 354 


Estimated Average Service at 95°F (35°C) 
STARTING 


DRAIN LOAD CUTOFF VOLTAGE 
SCHEDULE (microamperes) (ohms) 0.9V 1.2V 
24 hours/day 208 6,500 730 710 
hours hours 
14.3 94,000 14 13.8 


months months 


Voltage Discharge Curves SCHEDULE: 24 hours/day 
[at 95° F (35°C)] STARTING 


DRAIN LOAD 
(microamperes) (ohms) 


208 6500 


208uA 


| | 
pt | 


CLOSED CIRCUIT VOLTAGE 


0 200 400 600 800 
HOURS OF SERVICE 


Voltage Discharge Curves SCHEDULE: 24 hours/day 
[at 95°F (35°C)]) STARTING 
DRAIN LOAD 
(microamperes) (ohms) 


14.3 94,000 


CLOSED CIRCUIT VOLTAGE 


0 200 400 600 800 
DAYS OF SERVICE 


1.4 
“EVEREADY” NO. E41 CELL caine 


Type: Mercuric Oxide 
ANSI Designation: M11 
Suggested Current Range: 0-10 milliamperes 


005 ‘MIMMUM 
(APPLIES TO TOP 
EOGE OF GASKET 
OR TOP EOGE OF 
CRIMP. WHICHEVER 
1S HIGHER.) 


138° 105” , 
+, 005" r.9000 
-—.015” 


.007”" MAXIMUM 
PERMISS/BLE 
D=FLECTION 
FROM A FLAT. 


SPECIFICATIONS 
VOltaGe Ta 0S: > eee seceaceidaccedusaretcohaesdesh ate aevelcesturedsdewexunivereadweavenweinns —,+1.4 
Average Service Capacity (to 0.9 volt) wo... eee 160 milliampere-hours 
(Rated capacity at 1.29 milliamperes) 
VOT IANS: cccthedec nats coos daccaustecibus tealteohcooateraaurane Comte een iatied? Flat Contacts 
Average Weight ............cccceeccessesccesececcssceessseseseeeseeeees 0.07 oz. (1.98 grams) 
Volume (by displacement) ............ 0.02 cubic inch (0.33 cubic centimeter) 
COU cacch ods tonsscnaiandnawsbexseadseenceeuoctyadteeeda eee One No. 4-45161 ( ANSI M11) 


For service information see reverse side of this sheet oo 
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“EVEREADY” NO. E41 
Estimated Average Hours Service at 70°F (21.1°C) 


VOLTAGE DISCHARGE CURVES 


Schedule: 16 Hours per Day 


AVERAGE DRAINS 
(milliamperes) 


VOLTAGE 


HOURS OF SERVICE 


IMPEDANCE 


The impedance of these cells on open circuit and during useful discharge ty-pi- 
cally varies from 3—9 ohms. This applies over a frequency range of 40—5000 
hertz and at the current drains shown above. 


SERVICE VS. TEMPERATURE. 
For following conditions: 


Average Drain: 1.29 milliamperes 
Load: 1000 ohms 
Discharge Schedule: 16 hours/day 


Temperature % of 70° F (21.1° C) Service vs. Temperature 
0.9V 1.2V 
70° F (21.1° C) 100 100 
40° F (4.4° C) 95 70 
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1.4 
“EVEREADY” NO. E41E CELL weirs 


Type: Mercuric Oxide 
ANSI Designation: M11 
Suggested Current Range: 0-10 milliamperes 


|__inches | Millimeters _ 
. 


a 
005 MIMMUM 
(APPLIES TO TOP 
EDGE OF GASKET 
OR TOP £0GE OF 
CRIMP WHICHEVER 
1S A/GHER.) 


138° 105” 


t.000 
-, os’’ 


“4 


007” MAXIMUM 
PERMISS/BLE 
D£FLECTION 
FROM A FLAT. 


_SPECIFICATIONS 
Voltage: Ta 0S. icrsccccasesusaconsnacantavncevacaneeuicanuckeagesdedoeoneucenincsimauduasabere —,+1.4 
Average Service Capacity (to 0.9 volt) ......... eee 160 milliampere-hours 
(Rated capacity at 1.29 milliamperes) 
OOM AIS: dieceo.céacussscxseadtanctsrcsscostatcuacveacedeieinabustecataseannaaueaiess Flat Contacts 
Average Weight 2.0... cceccccceccseceeceeseceeseeseeseessenensees 0.07 oz. (1.98 grams) 
Volume (by displacement) ............ 0.02 cubic inch (0.33 cubic centimeter) 
Cel lis feats aes wasvantenen tapheabe euatasdeehoncienetene cesses One No. 4-45161 ( ANSI M11) 


For service information see reverse side of this sheet 


“EVEREADY” NO. E41E 


Estimated Average Hours Service at 70° F (21,1° C) 


VOLTAGE DISCHARGE CURVES 


Schedule: 16 Hours per Day 


AVERAGE DRAINS LOAD 
milliamperes (ohms) 


1.29 


VOLTAGE 


HOURS OF SERVICE 


IMPEDANCE 


The impedance of these cells on open circuit and during useful discharge typi- 
cally varies from 3—9 ohms. This applies over a frequency range of 40—5000 
hertz and at the current drains shown above. 


SERVICE VS. TEMPERATURE 


For following conditions: 
Average Drain: 1.29 milliamperes 
Load: 1000 ohms 
Discharge Schedule: 16 hours/day 


Temperature % of 70° F Service vs. Temperature 
0.9V 1.2V 
70° F (21.1°C) 100 100 
40° F (4.4° C) 95 70 
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1.4 
“EVEREADY” NO. E675E CELL toes 


Type: Mercuric Oxide 
ANSI Designation: M15 
Suggested Current Range: 0-10 milliamperes 


.005 MINIMUM 
(APPLIES 70 
TOP FOGE 

OF GASKET 
OR EDGE 

OF CRIMP ; 
WHICHEVER 
13 HIGHER.) 


(4) .007 MAXIMUM 
PERMISSIBLE DEFLECTION 
FROM A FLAT. 


SPECIFICATIONS 
V OLEAGS” FADS <irccoteaasahcusdimnadowsscceceusiuussiconGacevrabansuneearmsensuceewoaakeaeeae eure —,+1.4 
Average Service Capacity (to 0.9 volt) wo... 190 milliampere-hours 
(Rated capacity at 625 ohms) 
STOMINGNS etesseteel sa ue as osa tes ote ines ave sui coeeppaccaets Ge daa tie cuaie dln: Flat Contacts 
PVEIAGG WEIGINE = sit bcccteet ceased ve Tuden Sed entedeetadcceviataeenste 0.09 oz. (2.55 grams) 
Volume (by displacement)............ 0.029 cubic inch (0.48 cubic centimeter) 
CONS cal otter csats Sie deeintodeaie nee aeiteahe One No. 4-45211 ( ANSI M15) 


For service information see reverse side of this sheet 
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“EVEREADY” NO. E675E 
Estimated Average Service at 70°F (21.1°C) 


VOLTAGE DISCHARGE CURVES 


Schedule: 16 hours per day 
AVERAGE DRAINS LOAD 


(milliamperes) (ohms) 


1.28 1000 
2.05 625 


VOLTS 


0 2 440 #460 480 100 120 140 160 += 180 
HOURS OF SERVICE 


impedance 


The impedance of these cells on open circuit and during useful discharge typi- 
cally varies from 3-12 ohms. This applies over a frequency range of 40—5000 
hertz and at the current drains shown above. 
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1.4 
EVEREADY” NO. E675 CELL waies 


Type: Mercuric Oxide 
ANSI Designation: M15 
Suggested Current Range: 0-10 milliamperes 


005 ‘MINIMUM 
(APPLIES TO 
TOP EOGE 
OF GASKET 
OR E0GE 
OF CRIMP ; 
WHICHEVER 
18 HIGHER.) 


(+) .007" MAXIMUM 
PERMISSIBLE DEFLECTION 
FROM A FLAT. 


SPECIFICATIONS 
a6) (6 (= rs] © ema eS PORES Re Oe Ra a rE Ee Ee re —.+1.4 
Average Service Capacity (to 0.9 volt) wo... eee ee 215 milliampere-hours 
(Rated capacity at 2.05 milliamperes) 
MOVIES xtdsesele stu stelle Gene alist cate te uaSiaadi ic ductan nies ouine aGcene eer ane aia Flat Contacts 
Average Weight ..............ccccsscseccecesecececseccesecuceececseaeeaes 0.09 oz. (2.55 grams) 
Volume (by displacement)............ 0.029 cubic inch (0.48 cubic centimeter) 
Oe) | (Dean eee ee OSE ee RE EE See ee re a ee One No. 4-45212 ( ANSI M15) 


For service information see reverse side of this sheet 
PAGE 


649 


“EVEREADY” NO. E675 


Estimated Average Service at 70°F (21.1°C) 


VOLTAGE DISCHARGE CURVES 


Schedule: 16 Hours per Da 
AVERAGE DRAINS LOAD 


(milliamperes) (ohms) 


1.28 1000 
2.05 625 


VOLTS 


0 20 40 60 80 100 120 140 #160 180 
HOURS OF SERVICE 


Impedance 


The impedance of these cells on open circuit and during useful discharge typi- 
cally varies from 3-12 ohms. This applies over a frequency range of 40—5000 
hertz and at the current drains shown above. 
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1.4 
“EVEREADY” NO. EP675E CELL VOLTS 


Type: Mercuric Oxide 
ANSI Designation: M15 
Suggested Current Range: 0-10 milliamperes 


005 ‘MINIMUM 
(APPLIES TO 
TOP EOGE 
OF GASKET 
OR EDGE 
OF CRIMP ; 
WHICHEVER 

(3 HIGHER.) 


(+4) 007° MAXIMUM 
PERMISSIBLE DEFLECTION 
FROM A FLAT. 


SPECIFICATIONS 
WOMAGO VAS) socthrctaceztelocends suctinsadsadabadautandedcersatieutetenataeaeeuaeiecs —,+1.4 
Average Service Capacity (to 0.9 volt) .............ccceeeeeee 215 milliampere-hours 
(Rated capacity at 625 ohms) 
TOU INAS: aj coresaetsataiatsah wate naacaneats deieocwa sade causuicedledoiees ubeastacona tedden eee Flat Contacts 
Average Weight uo... cc ccccccccscesceccceceeceecesececesecceceeaeceees 0.09 oz. (2.55 grams) 
Volume (by displacement) ........... 0.029 cubic inch (0.48 cubic centimeter) 
82) | tos 1: rae epee eon treatin een enn nae OR eee One No. 4-45212 ( ANSI M15) 


For service information see reverse side of this sheet 


“EVEREADY” NO. EP675E 
Estimated Average Service at 70° F (21.1°C) 


VOLTAGE DISCHARGE CURVES 


Schedule: 16 Hours per Da 
AVERAGE DRAINS LOA 


(milliamperes) (ohms) 


1.28 1000 


VOLTS 


HOURS OF SERVICE 


Impedance 


The impedance of these cells on open circuit and during useful discharge typi- 
cally varies from 3-12 ohms. This applies over a frequency range of 40—5000 
hertz and at the current drains shown above. 


SERVICE VS. TEMPERATURE 


For following conditions: 
Average Drains: 1.28 and 2.05 milliamperes 
Loads: 1000 and 625 ohms 


Discharge Schedule: 16 hours/day 
Temperature % of 70° F Service vs. Temperature 
0.9V 1.2V 
70° F (21.1° C) 100 100 
40° F (4.4° C) 95 70 
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1.35 
“EVEREADY” NO. 313 CELL waite 


Type: Mercuric Oxide 

ANSI Designation: WM15 

IEC Designation: MR44 

Suggested Current Range: 0-200 microamperes 


005 MIMMUM 
(APPLIES TO TOP 
EOGE OF GASKET 
OR TOP E0GE OF 
CRIMP, WHICHEVER 
1S HIGHER.) 


.007”" MAXIMUM 
PERM/SS/BLE 
DEFLECTION 
FROM A FLAT. 


SPECIFICATIONS 
WOUTAGE AS a2 dicuncbasaec seeds tccuuatete eis Ale Sreandane bovattes Manca cetosnwontetes —,+ 1.35 
Average Service Capacity (to 1.2 volts)... 220 milliampere-hours 
(Rated capacity at 6,500 ohm load) 
WUHAN AIS iia vratoaceacaredna eatwasieoesnateremunean oataeGuce nceessinstumatendauncateacs Flat Contacts 
Average: Weignt ccc ct octuisece eoeiee WA oixernvecaeiins 0.09 oz. (2.55 grams) 


Volume (by displacement) ........... 0.029 cubic inch (0.48 cubic centimeter) 
CON SIZG.* shatacaacussbuascdaetaawantosiaaGeieataseg ectnaanentomeanecniare One No. 5-45211 


For service information see reverse side of this sheet 
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“EVEREADY” NO. 313 
Estimated Average Service at 95° F (35°C) 


STARTING 
DRAIN LoapD CUTOFF VOLTAGE 
SCHEDULE  (microamperes) (ohms) 1.2V 
24 hours/day 208 6,500 1100 hours 
14.3 94,000 21 months 


Voltage Discharge Curves SCHEDULE: 24 hours/day 
[ at 95°F (35°C)] STARTING 


DRAIN LOAD 
(microamperes) 
1.40 


pales ee ———————~, __ 
1.20 Pty ff yd 


CLOSED CIRCUIT VOLTAGE 


0 150 300 450 600 750 900 1050 1200 
HOURS OF SERVICE 


IMPEDANCE 
Approximate open circuit impedance at 1000 Hz: 25 ohms average 
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“EVEREADY” NO. EPX675 CELL 
Type: Mercuric Oxide 


ANSI Designation: M15 DESIGNED SPECIFICALLY 
IEC Designation: MR-07 FOR PHOTO USE 


Suggested Current Range: 0-2 milliamperes 


005 ‘MINIMUM 
(APPLIES TO TOP 
EOGE OF GASKET 
OR TOP EOGE OF 
CRIMP. WHICHEVER 
1S HIGHER.) 


.007 MAX/MUM 
PERM/SS/BLE 
DEFLECTION 
FROM A FLAT. 


SPECIFICATIONS 
MOlaGe aos eetaestc tie lease ae ues encatad cyctsvonde oie stcceuhadenredaanavagseuenets —,+ 1.35 
Average Service Capacity (to 0.9 volt)...................006 220 milliampere-hours 
(Rated capacity at 1 milliampere) 
GEIS? 25sc26 ae) stien due ct ciisoemmasiseuadereh user Ganetascaceck telimewssarnedsaneeat Flat Contacts 
Average: Weigh? 5 c5.50.5505 ae lacs acne eel saan 0.09 oz. (2.55 grams) 
Volume (by displacement) ............ 0.029 cubic inch (0.48 cubic centimeter) 
GIN woo scheces Mice d50sue Ruane toes neesasevatbesuets sea One No. 4-45213 ( ANSI M15) 


For service information see reverse side of this sheet seed 
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“EVEREADY” NO. EPX675 


Estimated Average Hours Service at 70°F (21.1°C) 


one CUTOFF VOLTAGE 
DRAIN LOAD LS 
SCHEDULE (microamperes) (ohms) 0.9V 1.2V 
24 hours/day 540 2500 430 425 


“EVEREADY” No. EPX625 CELL 
Type: Mercuric Oxide 


ANSI Designation: M20 
IEC Designation: MR9 DESIGNED SPECIFICALLY 


Suggested Current Range: 0-5 milliamperes FOR PHOTO USE 


meters 
Ts 


As: 
6.05 


6/5 +.000 
—.0/0 


238 +.000 


(+) 


520 +.000 


“~ O19 


SPECIFICATIONS 
Voltage: Taps scsecctecasteeeeasceieleed, pesos Gana apeenwenbants eeonisaseaed: =F 1,35 
Average Service Capacity (to 0.9 volt) woe 250 milliampere-hours 
(Rated capacity at 5 milliamperes) 
TRG INNS ce oo stots celtic Ostia lusneccatctie wcteantgewialediasc gan eansee eae een wlectiea: Flat Contacts 
AVer age: WeIGIE sacceusaidivcassensteteHatethauconeanevenacucasne 0.15 oz. (4.25 grams) 
WOIUIMCs iia cagaockssennseicurecadtocsmacdese 0.07 cubic inch (1.15 cubic centimeters) 
Cele career in ctvatevecatraaeerannsiiongdetesduanelasneilent Santa werGuecid One ( ANSI M20) 


For service information see reverse side of this sheet 
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“EVEREADY” No. EPX625 


Estimated Average Hours Service at 70°F (21.1°C) 


STARTING 
DRAINS LoAD 6- CUTOFF VOLTAGE 
SCHEDULE (milliamperes) — (ohms) 0.9V 
24 hours/day 1 1350 280 
5.4 250 58 


THIS CELL !S DESIGNED FOR INTERMITTENT, 
LOW DRAIN USE IN CAMERA LIGHT METERS. 


Typical Voltage Discharge Curve SCHEDULE: 
(Voltage vs. Time) 24 hours/day 
. STARTING 


DRAIN LOAD 
(milliamperes) — (ghms) 


VOLTAGE 


HOURS OF SERVICE AT 70°F (21.1°C) 
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1.35 
“EVEREADY” NO. EPX13 CELL sours 


Type: Mercuric Oxide 
ANSI Designation: M20 


IEC Designation: MR9 DESIGNED SPECIFICALLY 
Suggested Current Range: 0-5 milliamperes FOR PHOTO USE 


| _Inches | Millimeters 


6/5 +000" 
— 0/10" 


(—) .238 +.000” 
-.0/0” 


(+) 


520 +000~ 
—0O/0” 


SPECIFICATIONS 
WOllade: Taps. scence otis eed eateaaeceattn te eaves extn cacgaceanapdnerevnandcntin —,+ 1.35 
Average Service Capacity (to 0.9 volt) oo... 250 milliampere-hours 
(Rated capacity at 5 milliamperes) 
WOR OWUAGIS si cesocred ister deseo iaetai auton satieansaGuaneh oe eaaen aes Flat Contacts 
Average Weight ............ccccccessescssccesecsececcscesscesseesrsceeecs 0.15 oz. (4.25 grams) 
NV OIE vesxsdezs twas cavedagasatbaacsmeteacest 0.07 cubic inch (1.15 cubic centimeters) 
G1 | |e ae ee APPS est oc UE MRI MTOR Ta ere One ( ANSI M20) 


For service information see reverse side of this sheet 


“EVEREADY” NO. EPX13 
Estimated Average Hours Service at 70° F (21.1°C) 


STARTING OF 
DRAIN LOAD CUTOFF VOLTAGE 
SCHEDULE (milliamperes) (ohms) 0.9V 
24 hours/day 1 1350 280 
5.4 250 58 


THIS CELL 1S DESIGNED FOR INTERMITTENT, 
LOW DRAIN USE IN CAMERA LIGHT METERS. 


Typical Voltage Discharge Curve 


(Voltage vs. Time) SCHEDULE: 24 hours/day 


STARTING 


. (milliamperes) (ohms) 
: Sie Ss RI [Sama STARTING) | 
> Se i Se Gane 
S| A TT I 
0 10 20 30 40 50 


HOURS OF SERVICE AT 70°F (21.1°C) 
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; 1.35 
EVEREADY” NO. E625N CELL Gags 


Type: Mercuric Oxide 

ANSI Designation: M20 

IEC Designation: MR9 

Suggested Current Range: 0-20 milliamperes 


[ches | Niineters 


SPECIFICATIONS 
WOITAGE. TSS sctatcte ciate vncncoccss et aiae eine sintacodved ates barwecane nade eee diss —,+1.35 
Average Service Capacity (to 0.9 volt)... eeeeeee 250 milliampere-hours 
(Rated capacity at 5 milliamperes) 
WOT AVAU aS spercaeceaecasecd le osaandceaucacl wascousieadaeeseeent ns rotiaadeut cares tes Flat Contacts 
PVETAGE: VVCIGING os tuesecos ied ent duceaatsameeasenteesuneease a tetaeeis 0.15 oz. (4.25 grams) 
V OVUING iecvecerisdaccstatinesamdccatatseecees 0.07 cubic inch (1.15 cubic centimeters) 
CONS sradeaduaccreatus cewndatetesnibeladandictun dadinshredutacemuys vedi sagivertuataut One ( ANS! M20) 


For service information see reverse side of this sheet 
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“EVEREADY” NO. E625N 


Estimated Average Hours Service at 70° F (21.1°C) 


STARTING 
DRAINS LOAD _CUTOFF VOLTAGE _ 
SCHEDULE (milliamperes) (ohms) 0.9V 1.0V 1.1V 
24 hours/day 5.4 250 50.9 49.5 47.3 
11 125 24.1 23.6 22.2 
16 83 15 14.6 11.9 


Typical Voltage Discharge Curve SCHEDULE: 
24 hours/day 


(Voltage vs. Time) 


STARTING 
DRAIN LOAD 


ed (milliamperes) (ohms) 


VOLTAGE 
N 


0 10 20 30 
HOURS OF SERVICE AT 70°F (21.1°C) 
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1.4 
“EVEREADY” No. E625 CELL Sarre 


Type: Mercuric Oxide 

ANSI Designation: M20 

IEC Designation: MR9 

Suggested Current Range: 0-20 milliamperes 


MOIAOE TAOS: cos hace cnt eacscacapcuiiascactuiccatens adinane eaeea et edeeimivdsceokt —,+1.4 

Average Service Capacity (to 0.9 volt) wu... 350 milliampere-hours 
(Rated capacity at 7 milliamperes) 

WGN NGS xccrccdsgatacdacaesaathalisatateiew not @eaniadoasarauebuveedeseetasexmese ees Flat Contacts 

ANGCl AGE: WEIGHT: os vccavesarcedawiadaiviiesteedstadetertauamaweaiens 0.15 oz. (4.25 grams) 

MOWING: scdavanietssiandeeraiue mez avesiees 0.07 cubic inch (1.15 cubic centimeters) 

el castes hcctetoa steht aot At nan tal anes Gh arate te te arse nee One ( ANS! M20) 


For service information see reverse side of this sheet 
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“EVEREADY” No. E625 


Estimated Average Hours Service at 70° F (21.1°C) 


STARTING 
DRAINS LOAD __CUTOFF VOLTAGE _ 
SCHEDULE (milliamperes) (ohms) 0.9V 1.0V 1.1V 
24 hours/day 5.6 250 70.1 68.8 66.4 
7.7 180 51.3 50.9 47.8 
11 125 31.8 30.1 25 
17 83 18 16.5 13.1 
Typical Voltage Discharge Curve SCHEDULE: 


24 hours/day 


(Voltage vs. Time) 


1.7 STARTING 
7 ie Seaee ee rose 
a —e ee eee 
hee re are 
g SSE eet 
ek aE A RARE ma cs 
ox! 
ire. 
Oo 1.1 
es aaa aae, ae ae. ae 
ane re a 
Fe siosecach annsncdl ek De 
| ee eee a ie Tee 
0) 10 20 30 40 50 6 
HOURS OF SERVICE AT 70°F (21.1°C) 


1.4 
“EVEREADY” No. E630 CELL Gage 


Type: Mercuric Oxide 

ANSI Designation: M20 

IEC Designation: MR9 

Suggested Current Range: 0-20 milliamperes 


(+) 
.615 +.000 
—=o/0 


SPECIFICATIONS 
NW OIEAGO Fa DS vexsesicewse tere tewecsussossasecsoatainas ava aneacnctass ee ceee sonatas —,+1.4 
Average Service Capacity (to 0.9 volt) ........... eee 350 milliampere-hours 
(Rated capacity at 5 milliamperes) 
OTIS. -cassctnedesocesue bad uanweaneusduareecueeewousneatecauenecisteassusseecceue: Flat Contacts 
PVE age WIG T aiacsiavcatvcsenscsScecniskdevenssainavisteeSavcaovenewess 0.17 oz. (4.8 grams) 
MOWING aicieaauchavnutaitesttincuvendeverand: 0.07 cubic inch (1.15 cubic centimeters) 
OT a eethew cconcicarauamacatsueisasas snc tenstadicantesedocdumidanscaenweow One ( ANSI ‘’M20’’) 


For service information see reverse side of this sheet 


“EVEREADY” No. E630 
Estimated Average Hours Service at 70° F (21.1°C) 


STARTING 
DRAINS LOAD _ CUTOFF VOLTAGE | 
SCHEDULE (milliamperes) (ohms) 0.9V 1.0V 1.1V 
24 hours/day 5.6 250 67 65.7 61.8 
7.7 180 49.8 48.7 45,9 
11 125 31.3 30 26.1 
17 83 18.7 16.9 12.8 


SCHEDULE: 
24 hours/day 


STARTING 
DRAIN LOAD 
(milliamperes) (ohms) 


Lowers! 
i” ae 
© oe 7.7 mA (STARTING) 
- : — SE 
pe ee 
1.0 
a a ae 
a 
0 10 20 30 5 60 


HOURS OF SERVICE AT 70°F (21.1°C) 
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Type: Mercuric Oxide 
ANSI Designation: M30 DESIGNED SPECIFICALLY 


Suggested Current Range: 0-5 milliamperes FOR PHOTO USE 


625 15.9 


WOliade: Ta Os: sii sctas cnc ittjndcan tus wicteatucta i aweusd acetonide: S icannneusea: —,+1.35 

Average Service Capacity (to 0.9 volt) we 500 milliampere-hours 
(Rated capacity at 5 milliamperes) 

B=) a 1 > | eee ee ee EN Sr aes Flat Contacts 

PVerage WeIGAL. ics deisdessaxdaccuareetecasceiaeeaeeuseisegycasaaesnvas 0.28 oz. (7.94 grams) 

WOM ocd econ tatacealcowsrevenes 0.13 cubic inch (2.13 cubic centimeters) 

SO UD cseccui his tash ca cuatus wtuanwedetosavich nude bea mineumataenaauanaues One ( ANSI M30) 


For service information see reverse side of this sheet 


“EVEREADY” No. EPX640 


Estimated Average Hours Service at_70°F (21.1°C) 


STARTING 
DRAINS LOAD CUTOFF VOLTAGE 
SCHEDULE (milliamperes) — (ohms) 09V 1.0V  1,1V 
24 hours/day 1.1 1250 510 505 495 


THIS CELL IS DESIGNED FOR 
INTERMITTENT LOW DRAIN USE. 


SCHEDULE: 
24 hours/day 


STARTING 
DRAIN LOAD 
(milliamperes) (ohms) 


VOLTAGE 


HOURS OF SERVICE AT 70°F (21.1°C) 
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1.4 
“EVEREADY” NO. E640 CELL oe 


Type: Mercuric Oxide 
ANSI Designation: M30 
Suggested Current Range: 0-50 milliamperes 


(—) | 


440%+.000" 


~-.010 " 


(+-) | 


.625" 


F.000"” 
-, o/0 oe 


SPECIFICATIONS 
NOVEAGC: Ta S iret tecetduct ct nies bcvancaustaanevcecsastumsalecu ts nnes oaeneaeunelencecu —,+1.4 
Average Service Capacity (to 0.9 volt) ....... ee. 500 milliampere-hours 
(Rated capacity at 10 milliamperes) 
MCIINTA AN Ss areca face cores ocatetfasttan tase teencn taunts te at werenae aeons Flat Contacts 
Average: WEIGHT Siccccssinccs eooenss eaertan eadeictteees 0.28 oz. (7.94 grams) 
MOI WIMNC sieacece oscscctestsetssecusdieestteks 0.13 cubic inch (2.13 cubic centimeters) 
eI cas abuass seatatatedeneayasae tion otetedon nnteuelsasteoteiecbeeencna aes One ( ANSI M30) 


For service information see reverse side of this sheet sete 
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“EVEREADY” NO. E640 
Estimated Average Hours Service at 70°F (21.1°C) 


STARTING 
DRAIN LOAD 
SCHEDULE (milliamperes) (ohms) 0.9V 1.0V 
24 hours/day 11.2 125 50.8 48.7 
16.9 83 33 31.9 
28 50 22 19 


CUTOFF VOLTAGE 


1.1V 


46.5 
29.9 
8.1 


VOLTAGE 


SCHEDULE: 
24 hours/day 


STARTING 
DRAIN 


(milliamperes) 


LOAD 
(ohms) 


HOURS OF SERVICE AT 70°F (21.1°C) 
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1.35 
“EVEREADY” NO. E640N CELL re 


Type: Mercuric Oxide 
ANSI Designation: M30 
Suggested Current Range: 0-50 milliamperes 


[ekes | Witinetars 


(—) | 


4-4-0 +.000" 


—-. 010” 


(++) | 


625 — 


+.000 


-O10- 


SPECIFICATIONS 
VOIGGG' Taps, 22sec ae atlas erly tarde) dagiinlacde ates: —,+ 1.35 
Average Service Capacity (to 0.9 volt) ww... 500 milliampere-hours 
(Rated capacity at 10 milliamperes) 
A OWING § -st0s2 ad ducers Seay oe deacck easheeeccavusire tia tetataedialta tea dusestcan uate Flat Contacts 
Average Weight ou... .ccccccscseccssscesecccseecesesecesenseseuenees 0.28 oz. (7.94 grams) 
VOIUIME. cc ncccacsnaseatandesecmatcncetbanatess 0.13 cubic inch (2.13 cubic centimeters) 
61) | (nena ner repre Pe ERIE eae eRe nee Oe IN NEE rat REC One ( ANSI ‘’M30”’) 


For service information see reverse side of this sheet aie 
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“EVEREADY” NO. E640N 
Estimated Average Hours Service at 70°F (21.1°C) 


STARTING 
SCHEDULE (milliamperes) (ohms) 0.9V 1.0V 1.1V 
24 hours/day 10.8 125 51 48.6 46 
16.3 83 33.2 32 30 
27 50 15.8 14 7.5 


SCHEDULE: 
24 hours/day 


STARTING 
DRAIN LOAD 
(milliamperes) (ohms) 


VOLTAGE 


HOURS OF SERVICE AT 70°F (21.1°C) 
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1.4 
“EVEREADY” NO. E401 CELL er 


Type: Mercuric Oxide 

ANSI Designation: M35 

IEC Designation: MR1 

Suggested Current Range: 0-75 milliamperes 


1.130°+000" 
— 020° 


SPECIFICATIONS 
Wl Cage? AS ssisnindevecdvsiscuctlecesaneuveoeenaee adeesennemre acme ietentn aches —,+1.4 
Average Service Capacity (to 0.9 volt)... 800 milliampere-hours 
(Rated capacity at 16 milliamperes) 
VOUT MAAS tenis in Gncicateacovaeevouacuiuteaaas eaawetuas suai anebeaceeaaasiaantieuseens Flat Contacts 
PVCCAGS. NVCIGA Es rsin zat sch recencst i tadecaainiecdaeeeac ands 0.42 oz. (11.9 grams) 
VW OLN C asoecceee eis. ceeenstgennteeseencece 0.177 cubic inch (2.9 cubic centimeters) 
Cell A cette meant vate eatin kecaee One (approximate size ‘‘N’’) ( ANSI ““M35’’) 


For service information see reverse side of this sheet 
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“EVEREADY” NO. E401 


Estimated Average Hours Service at 70°F (21.1°C) 


STARTING 


DRAIN LoAD —CUTOFF VOLTAGE _ 

SCHEDULE (milliamperes) (ohms) 0.9V 1.0V_ 1.1V 
24 hours/day 14 100 69.8 65.5 61.2 
18 78 50.7 47.3 43.3 

28 50 32.2 31 29.2 

56 25 11.7 11.5 8.8 


VOLTAGE 


PAGE 
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Typical Voltage Discharge Curve 
(Voltage vs. Time) 


18 mA (STARTING) 


0 10 20 30 40 
HOURS OF SERVICE AT 70°F (21.1°C) 


SCHEDULE: 

24 hours/day 

STARTING 
DRAIN 


(milliamperes) 


1.4 
EVEREADY” NO. E401E CELL aie 


Type: Mercuric Oxide 

ANSI Designation: M35 

IEC Designation: MR1 

Suggested Current Range: 0-75 milliamperes 


| Inches | Millimeters | 
11.6 
28.7 


/.13O'+000" 


—~ 020° 
(+) 


455 “+.000" 


—-. 0/0 oe 


SPECIFICATIONS 
WOM AGOG? FADS? 6. ccs icnuescnaihaeiead beep ntsos teausauencadalanaicbeabeneniantiuanbehuets tas —,+1.4 
Average Service Capacity (to 0.9 volt)... 800 milliampere-hours 
(Rated capacity at 16 milliamperes) 
EOL MVALELGS sca sess ad aiadada cian mahusveg wos Neves tueus ede dees enaeeecGandadiaeiaeees Flat Contacts 
PV ET AGE WOIGI ose isan to cata ncunesteivaiuawieiar eames 0.42 oz. (11.9 grams) 
VOIGINC sci ccdentods Mook arte te aeeanants 0.18 cubic inch (2.95 cubic centimeters) 
Cell acs s tell ei eeettaass One (approximate size ‘‘N’’) ( ANSI “‘M35’’) 


For service information see reverse side of this sheet 
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Estimated Average Hours Service at 70° F (21.1°C) 


STARTING 
DRAIN LoaD CUTOFF VOLTAGE | 
SCHEDULE (milliamperes) (ohms) 0.9V 1.0V_ 1.1V 
24 hours/day 14 100 69.8 65.5 61.2 
18 78 50.7 47.3 43.3 
28 50 32.2 31 29.2 
56 25 11.7 11.5 8.8 


SCHEDULE: 
24 hours/day 


STARTING 
DRAIN LOAD 
(milliamperes) (ohms) 


VOLTAGE 


HOURS OF SERVICE AT 70°F (21.1°C) 
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1.35 


EVEREADY” NO. E401N CELL VOLTS 
Type: Mercuric Oxide 
ANSI Designation: M35 
IEC Designation: MR1 


Suggested Current Range: 0-75 milliamperes 


1/130 5606 “ 


= 020 la 


SPECIFICATIONS 
MOMMAGC TADS: Gascdaccinjetshauaaateaaranoaacenvesditauieyeaucuunectesueesostenteiawelseuiay —,+ 1.35 
Average Service Capacity (to 0.9 volt)... eee 800 milliampere-hours 
(Rated capacity at 16 milliamperes) 
OLA all Sih excise teas th dseunantaccueuan eeauaauin wennatue soon taawextesarnaoeuscnasee Flat Contacts 
Average Weight ............cccccccccsceeesscesecuseceeeessueeeuseseeseees 0.42 oz. (11.9 grams) 
VOIUIMNG: scsdeoesescteackdvatwanvoaxsuaginnenaens 0.18 cubic inch (2.95 cubic centimeters) 
Gell ccatendctceen stor tactennacuuneudccaten One (approximate size ‘‘N‘’) ( ANSI M35) 


For service information see reverse side of this sheet 
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“EVEREADY” NO. E401N 
Estimated Average Hours Service at 70° F (21.1°C) 


STARTING 
DRAINS LOAD 
SCHEDULE —{milliamperes) = (ohms) 0.9V 
24 hours/day 13.5 100 68.9 
17 78 50.8 
45 30 12.7 
54 25 7.7 


uJ 
o 1.3 17 mA (STARTING) 
= 42 —— 
7 ane 
-- ae 
ee Pee 
Footy acd 
Le 
0 3 


0 10 2 0 


1.0V 


68.2 
50.3 
12.5 

6.9 


40 


CUTOFF VOLTAGE 


L1V 


67.7 
49.4 
10.1 

2.8 


17 


HOURS OF SERVICE AT 70°F (21.1°C) 
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SCHEDULE: 
24 hours/day 


STARTING 
DRAIN 


(milliamperes) 


50 


ae 
a eee 
eS 
a Saw: 
a | 
ae ee 
ane mee 


60 


1.4 
EVEREADY” NO. EP401E CELL eats 


Type: Mercuric Oxide 
Suggested Current Range: 0-75 milliamperes 


Inches Millimeters 


1140 +4.000° 
- 010" 


SPECIFICATIONS 
A611 (0 (Re Ue | © ae eS a NE er EAE —,+1.4 
Average Service Capacity (to 0.9 volt) .......c.ceeecsseceeeceseoeseeeees 1 ampere-hour 
(Rated capacity at 25 milliamperes) 
TORII ANS peracetic taeda cence a saws ocelot rea ane Flat Contacts 
Average Weight ..........cccccccccceccccssccceseccoccssccecececorsseenes 0.44 oz. (12.5 grams) 
VOIGING sacpstiegeacseconesesosuxsvinnescieneeeks 0.19 cubic inch (3.1 cubic centimeters) 
6) | Iota a Oe RU REP Se ER Ta, SNOT OO One (approximate size ‘’N’’) 


For service information see reverse side of this sheet 
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“EVEREADY” NO. EP401E 
Estimated Average Hours Service at 70°F (21.1°C) 


STARTING 
DRAIN LOAD CUTOFF VOLTAGE _ 
SCHEDULE milliamperes) (ohms) 0.9V_ 1.0V_ 1.1V_ 
24 hours/day 5.6 250 206 205 204 
9.3 150 124 121 116 
16.9 83 71.2 70.9 70 
23.3 60 52 51.8 50 
56 25 22.5 22.2 20 
93.3 15 13.8 12.5 10 


SCHEDULE: 
24 hours/day 


STARTING 
DRAIN LOAD 


(milliamperes) (ohms) 


VOLTAGE 


HOURS OF SERVICE AT 70°F (21.1°C) 
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“EVEREADY” No. EPX1 CELL 


Type: Mercuric Oxide 


ANSI Designation: M40 
{EC Designation: MR7 DESIGNED SPECIFICALLY 


Suggested Current Range: 0-5 milliamperes FOR PHOTO USE 


625 +.000" 


“010 


64.5 4000” 


™ O10 


ees 


SPECIFICATIONS _ 
MOlCAGC: Ta? Si 8 ad Fe kh as 6 re Li a Bla ad ee Se ne Be ce —,+ 1.35 
Average Service Capacity (to 0.9 volt) wo... 1000 milliampere-hours 
(Rated capacity at 1 milliampere) 
“POI VAQIS# scnteice dae simeantecerantuincaua ban ivendssteudagalesnueseecntdc deumuneiaaahae Flat Contacts 
Average Weight .............ccccceccecseccosccescecceseosesneceseascenees 0.43 oz. (12.2 grams) 
VOTUMG + dass staneeiacentatcinietancdsmencs 0.20 cubic inch (3.28 cubic centimeters) 
Celli tucmtccaanareutpaaaehcessncaacacetc woes ota teomaveae ince ee aiuuacecaees One ( ANSI M40) 


For service information see reverse side of this sheet 


“EVEREADY” No. EPX1 


Estimated Average Hours Service at 70° F (21.1°C) 


STARTING 
DRAINS LOAD CUTOFF VOLTAGE 
SCHEDULE (milliamperes) (ohms) 0.9V 
24 hours/day 1 1350 1056 


THIS CELL IS DESIGNED FOR INTERMITTENT, 
LOW DRAIN USE IN CAMERA LIGHT METERS. 


SCHEDULE: 
24 hours/day 


STARTING 
DRAIN LOAD 


(milliamperes) (ohms) 


VOLTAGE 


HOURS OF SERVICE AT 70°F (21.1°C) 
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1.4 


VOLTS 


“EVEREADY” NO. E1 CELL 


Type: Mercuric Oxide 

ANSI Designation: M40 

IEC Designation: MR7 

Suggested Current Range: 0-100 milliamperes 


N.GIEAGE VA OS sande ce saws senesevanciats dient ew hawonsuaotsatinGetaiesncneneweadecamanechaneasve —,+1.4 

Average Service Capacity (to 0.9 volt) .......... eee 1000 milliampere-hours 
(Rated capacity at 20 milliamperes) 

MORININGIS:. Sic ciccscaincaniabrasctecoueu nocusns sugoncevetcanscastuasss nswecsoeaaeanes Flat Contacts 

Average Weigh tickdes eisisoscssrntrdahabiecaeie 0.43 oz. (12.2 grams) 

Volume (by displacement) ............ 0.177 cubic inch (2.9 cubic centimeters) 

eit iciscaa ce trees ead eestaatsnansedioticnandaa Me ticmesedel fac ewuceuesweriaconu One ( ANSI *“M40”’) 


For service information see reverse side of this sheet 
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“EVEREADY” NO. E1 
Estimated Average Hours Service at 70° F (21.1°C) 


STARTING 
DRAINS LOAD __CUTOFF VOLTAGE 
SCHEDULE (milliamperes) (ohms) 0.9V 1.0V 1.1V 
24 hours/day 23 60 55.5 53.8 49 
28 50 48.1 46.2 35.5 
33 42 39.5 37.5 28 
39 36 38 34.8 27.7 


SCHEDULE: 
24 hours/day 


STARTING 
DRAIN LOAD 


(milliamperes) (ohms) 


VOLTAGE 


HOURS OF SERVICE AT 70°F (21.1°C) 


PAGE 


: : 1.35 
EVEREADY” NO. E1N CELL | en 


Type: Mercuric Oxide 
ANSI Designation: M40 
Suggested Current Range: 0-100 milliamperes 


SPECIFICATIONS 
NM OUTAGE VAS edas a sacorsia scacneuiconantibatea wie dewsaunebeedauconecag ene ounacseancsaesiacomen —,+1.35 
Average Service Capacity (to 0.9 volt) ............. eee 1000 milliampere-hours 
(Rated capacity at 20 milliamperes) 
ORI AIS ose cadeeu ote senacsh cir ene nao autly en ste ac asoumecseabedpaus vette Flat Contacts 
PAVETAGO WW CIGIN erin tsewdcaiene casiuevnas oitisaadedamcecavesceuneeas 0.43 oz. (12.2 grams) 
Volume (by displacement) ............ 0.177 cubic inch (2.9 cubic centimeters) 
CGI: saat see cectinsgua euseipaaknanisonenGeeaneces ounces ounce odin mate taeanane One ( ANSI M40”) 


For service information see reverse side of this sheet 
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“EVEREADY” NO. E1N 
Estimated Average Hours Service at 70° F (21.1°C) 


STARTING 
CUTOFF VOLTAGE 


DRAINS LOAD 
SCHEDULE (milliamperes) (ohms) 0.9V 1.0V 1.1V 
24 hours/day 22 60 52.6 51.8 42 
27 50 44.1 43.8 34 
32 42 35.1 34.6 29 
37 36 31.7 30 18 


SCHEDULE: 
24 hours/day 


STARTING 
DRAIN LOAD 


(milliamperes) (ohms) 


VOLTAGE 


HOURS OF SERVICE AT 70°F (21.1°C) 


PAGE 
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: : 1.35 
EVEREADY” NO. E3 CELL he 


Type: Mercuric Oxide 

ANSI Designation: M60 

IEC Designation: MR17 

Suggested Current Range: 0-60 milliamperes 


.660 +.000 


Te O20 


=, eee eens: 


SPECIFICATIONS 
NWONRAGE Al QDS icsars acs ate erate a ences ss nogemuaneediwantcasentecsiansuutansiances Steed —,+1.35 
Average Service Capacity (to 0.9 volt) .......... eee 2200 milliampere-hours 
(Rated capacity at 42 milliamperes) 
TEU TAME I lS ccrays aca satpes cise narepaneatasatesabae Gases oaecaeub oaete aes mamare ance ane utentenace Flat Contacts 
PAVERAGE: WVEIGNE oycmscduscwesscecias carecwestun cesta uern ye cecedensets ies 1 oz. (28.4 grams) 
NV OIUIMG scsdiscctesaticcaactteseucsseceesn eae: 0.5 cubic inch (8.2 cubic centimeters) 
DY a tein st ya ees acetal eect peat aaah ng a ae tte Gh te tata aly One ( ANSI M60) 


For service information see reverse side of this sheet 
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“EVEREADY” NO. E3 
Estimated Average Hours Service at 70° F (21.1°C) 


sah fone CUTOFF VOLTAGE 
SCHEDULE milliamperes) (ohms) 0.9V 1.0V 1.1V 
24 hours/day «22.5 60 125 124 114 
27 50 107 105 92 
34 40 844 78.3 52 
45 30 536 47.4 18.1 
48 28 522 474 175 


SCHEDULE: 
24 hours/day 


STARTING 
DRAIN LOAD 


(milliamperes) (ohms) 


VOLTAGE 


HOURS OF SERVICE AT 70°F (21.1°C) 


PAGE 
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1.35 


“EVEREADY” NO. E502 CELL waiee 
Type: Mercuric Oxide 

ANSI Designation: M55 

IEC Designation: MR6 


Suggested Current Range: 0-200 milliamperes 


| Inches | Millimeters | 
ee eee 


225 


1950 +.000" 


7 020" 


SPECIFICATIONS 
WOltTd0e Va OS scientists sess tusnsneatsantuercsassvmeceentane teeusaluas tee eicectaee tees —,+1.35 
Average Service Capacity (to 0.9 volt) ...............c006 2400 milliampere-hours 
(Rated capacity at 48 milliamperes) 
OREN S. 2S contin tahadsturiacttta teameecso teens onl seme ueeetnuauninade cut ataetact ear: Flat Contacts 
AVET AGE WE IGIE < ssosieteseettc.dteseeesceabsateeti sesh denes ake 1.02 oz. (29 grams) 
Volume (by displacement) ............. 0.44 cubic inch (7.2 cubic centimeters) 
eerste paiicasuctes aa stiot aneaiteatenierecscanetetneneacs One (size ““AA’’) ( ANSI M55’) 


For service information see reverse side of this sheet eee 
A 
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“EVEREADY” NO. E502 


Estimated Average Hours Service at 70° F (21.1°C) 


STARTING 
DRAINS LOAD _CUTOFF VOLTAGE _ 
SCHEDULE (milliamperes) (ohms) 0.9V_ 1.0V 1.1V 
24 hours/day 16 83 171 167 155 
27 50 105 104 95.2 
52 26 50.8 50.2 49.8 


SCHEDULE: 
24 hours/day 


STARTING 
DRAIN LOAD 
(milliamperes) (ohms) 


VOLTAGE 


0 10 20 30 40 50 60 
HOURS OF SERVICE AT 70°F (21.1°C) 
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1.4 


“EVEREADY” NO. E502E BATTERY ee 


Type: Mercuric Oxide 

ANSI Desigantion: M55 

IEC Designation: MR6 

Suggested Current Range: 0-200 milliamperes 


| 
336° D/A. REF 
| 


19707 830" 


(8951005 ~ 


DIMENSIONS ARE 


(+) jeel— /702.005" FOR LABELED CELL 
SPECIFICATIONS 
VOIEGUS TSS saa se ede vcetsetare sienna busted nance sadecusteueusessinsenacissesuessevendeess —,+1.4 
Average Service Capacity (to 0.9 volt) .............20000 2400 milliampere-hours 
(Rated capacity at 48 milliamperes) 
TOGMMMANS aes caduasisnpondavanuanands dubananceuss tadauewiavanuudaceuameiainetiodemate Flat Contacts 
AVGTaGe WEIGHT ox coos ice oncarsccdasteusesdexcdasdusunecaletontontes 1.05 oz. (29.8 grams) 
Volume (by displacement) .............. 0.45 cubic inch (7.4 cubic centimeters) 
ee x ca se dune eagersamadesouescaneseeienaeeosiautermeeees One (Size “AA’’) ( ANSI M55”) 


For service information see reverse side of this sheet 
PAGE 
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“EVEREADY” NO. E502E 


Estimated Average Hours Service at 70°F (21.1°C) 


STARTING 
CUTOFF VOLTAGE 


DRAINS LOAD 
SCHEDULE (milliamperes) (ohms) 0.9V 1.0V 1.1V 
24 hours/ 
day 17 83 174 165 154 
28 50 105 100 93.6 
54 26 51.2 47.9 42.7 


SCHEDULE: 
24 hours/day 


STARTING 
DRAIN LOAD 


(milliamperes) (ohms) 


VOLTAGE 


HOURS OF SERVICE AT 70°F (21.1°C) 


PAGE 
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1.4 
EVEREADY” NO. E9 CELL ee 


Type: Mercuric Oxide 

ANSI Designation: M55 

IEC Designation: MR6 

Suggested Current Range: 0-200 milliamperes 


560"+.000" 


: 


— 020” 


1969 +000" 


™ O20 


005 MIN. 


SPECIFICATIONS 
8) Fe [6 (<a: | ©. ge ee RE a eT ee a nee —,+1.4 
Average Service Capacity (to 0.9 volt) wu... 2500 milliampere-hours 
(Rated capacity at 50 milliamperes) 
ORAS cy cuteccorcancetennssivacdsucsileaneree nov ausitertasiatc neste uaGoedtiun Flat Contacts 
Average Weight ..........cccccccesssccceccsscrsvesecseeescensseeseeseeeees 1.05 oz. (29.8 grams) 
NM OVUIMG asesinccscsetoccermucdtosmecownscaddeset 0.45 cubic inch (7.37 cubic centimeters) 
CONN, Mi sashosaeteaearaiide Seat ag dateduauinae eatatasbet enews One “AA” ( ANSI “’M55”) 


For service information see reverse side of this sheet ae 
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PAGE 
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“EVEREADY” NO. E9 


Estimated Average Hours Service at 70° F (21.1°C) 


eld CUTOFF VOLTAGE 

DRAINS LOAD a a ema 

SCHEDULE (milliamperes) (ohms) 0.9V 1.0V 1.1V 
24 hours/day 16.9 83 180 179 175 
28 50 102 100 98 
56 25 55 54 52 


SCHEDULE: 
24 hours/day 


STARTING 
DRAIN 


(milliamperes) 


VOLTAGE 


HOURS OF SERVICE AT 70°F (21.1°C) 


LOAD 
(ohms) 


1.35 


“EVEREADY” NO. E4 CELL VOLTS 


Type: Mercuric Oxide 
Suggested Current Range: 0-80 milliamperes 


| Inches | Millimeters _ 
ee ee 
| 020 |S 


020 | St 
| 660 | 16.8 
| 1.195 | 30.4 


a 
Ni 


1195 4.000" 


WGItAGE: TADS sects titick saree aSeet tne eiernts Bhcce neta dke etaueaiadieuau datums —,+1.35 

Average Service Capacity (to 0.9 volt) oo... 3400 milliampere-hours 
(Rated capacity at 68 milliamperes) 

MOUS is eisenssti el acts esd Gao sd vasa andeanesusdateucdnesdonenceeuleen abe: Flat Contacts 

PVC TAGE Wel GA uciisecetvecevsscunetatnatendetnuvancrsecresaiemieneulcauces 1.5 oz. (42.5 grams) 

MOONE fehacoceass eaticseatesavemneeaoeseeces 0.73 cubic inch (12 cubic centimeters) 


For service information see reverse side of this sheet 


“EVEREADY” NO. E4 


Estimated Average Hours Service at 70° F (21.1°C) 


STARTING 
DRAINS LOAD _ CUTOFF VOLTAGE _ 
SCHEDULE (milliamperes) (ohms) 0.9V 1.0V L1V 
24 hours/day 34 40 124 123 103 
45 30 94 87 77 
75 18 48 40 7.9 
90 15 38 26 5.3 


SCHEDULE: 
24 hours/day 


STARTING 
DRAIN LOAD 


(milliamperes) (ohms) 


VOLTAGE 


HOURS OF SERVICE AT 70°F (21.1°C) 
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1.4 
“EVEREADY” NO. E12 CELL oe 


Type: Mercuric Oxide 
ANSI Designation: M70 
Suggested Current Range: 0-250 milliamperes 


625 ae 000° 


-.006 ” 


1963 “4.000” 


-.020” 


1.900"+.000" 


—, oro” 


.O13 "VOM. 4 


SPECIFICATIONS 
WOltage Taps: 2) 2ceio2 apie id ocpvastienSind shes cedeidowencactawaahewiabtenen degen’: —,+1.4 
Average Service Capacity (to 0.9 volt) wu... 3800 milliampere-hours 
(Rated Capacity at 83 milliamperes) 
QE MINGNS ch dire at cis bac ined seueoc vara bipde nase ventas tetadedeactadee dee aaereianan Flat Contacts 
Average Weight.............ccccssscssseessesecsseccuseseeneseseseeuseeesucs 1.4 oz. (40 grams) 
Volume (by displacement) ............ 0.57 cubic inch (9.34 cubic centimeters) 
oe lh ae sateen cota ta hemes tacc anew unk ean uae couse bam aeeehaes One ( ANSI ““M70") 


For service information see reverse side of this sheet 
PAGE 
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“EVEREADY” NO. E12 


Estimated Average Hours Service at 70° F (21.1°C) 


STARTING 
DRAINS LOAD _ CUTOFF VOLTAGE _ 
SCHEDULE (milliamperes) (ohms) 0.9V 1.0V 1.1V 
24 hours/day 44 32 100 95 91 
56 25 81 78 75 
70 20 62 59 55 
87 16 53 49 47 
140 10 33 31 28 


SCHEDULE: 
24 hours/day 


STARTING 
DRAIN LOAD 
(milliamperes) (ohms) 


VOLTAGE 


HOURS OF SERVICE AT 70°F (21.1°C) 


PAGE 
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1.35 
“EVEREADY” NO. E12N CELL Seis 


Type: Mercuric Oxide 
ANSI Designation: M70 
Suggested Current Range: 0-250 milliamperes 


[020 
D625 
00 


1.900 


625 rer rT a 


~ 006” 


1900 “+.000" 1963 4.000" 


-, c20 oF 


-.070 ” 


WONLAGE: VAS sis or ne cueeacete aeetaceatiaauia iiaeacnamadedementier avec ae oe —, + 1.35 

Average Service Capacity (to 0.9 volt)... eee 3800 milliampere-hours 
(Rated capacity at 83 milliamperes) 

TOT POIIAS wxcetacwehicwlecosnest ove Gatas ese siccaaiandecdesewdavenemedewiaescasesease Flat Contacts 

PNOTAGE WEIGRE cieiacs beset Seciedsesaveniaceaniswaeudecesnadqeuateninadeese 1.4 oz. (40 grams) 

Volume (by displacement) ............ 0.57 cubic inch (9.34 cubic centimeters) 

COT linie casaicirs cca wansiisseucaen vencensuataveoue anne elasanwiouiaannconieonsaeesects One ( ANSI “’M70”) 


For service information see reverse side of this sheet 
PAGE 
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“EVEREADY” NO. E12N 
Estimated Average Hours Service at 70°F (21.1°C) 


STARTING 
DRAINS LOAD _ CUTOFF VOLTAGE _ 
SCHEDULE (milliamperes) (ohms) 0.9V 1.0V 11V 
24 hours/day 42 32 100 99.5 99 
54 25 78.7 78.5 77.5 
67 20 63.5 63 61 
84 16 53.3 52.5 49.5 
135 10 33.5 31.5 27 


SCHEDULE: 
24 hours/day 


STARTING 
DRAIN LOAD 


(milliamperes) (ohms) 


VOLTAGE 


HOURS OF SERVICE AT 70°F (21.1°C) 
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1.4 
“EVEREADY” NO. E42 CELL eae 
Type: Mercuric Oxide 
ANSI Designation: M100 


Suggested Current Range: 0-1000 milliamperes 


|__lnches | Millimeters_| 


1195"+.000" 
-.010” 


2.390"+.000" 
-, 030" 


SPECIFICATIONS 
NW OlLAOS TAOS: :arasass ssacecoaa evocce ui arowsienscteatoetieteedenossvnceeeeauueeudeiah cieehes —,+1.4 
Average Service Capacity (to 0.9 volt) ..............06.. 14,000 milliampere-hours 
(Rated capacity at 280 milliamperes) 
MCGEE ANS tag aaa sade ecsetes cede eae tae Gere adalnat chaise teaches seaaens Flat Contacts 
PNOrage WEIGKT -isicdisd ssh locdividaxiiiwcccusiphlncianccdensieeaciaeeuabobs 5.9 oz. (167 grams) 
VOIUIM Cider eresacetn ct oiiesc ade uacseeesd 2.9 cubic inches (47.5 cubic centimeters) 
COT sey ss tuntn sua bcuarestareaiyOetentate latin Suet ucla: One “D” ( ANSI “M100”) 


For service information see reverse side of this sheet 


“EVEREADY” NO. E42 CELL 
Estimated Average Hours Service at 70°F (21.1°C) 


STARTING 
DRAIN LOAD _ CUTOFF VOLTAGE _ 
SCHEDULE (milliamperes) (ohms) 0.9V_ 1.0V 1.1V 
24 hours/day 318 4.4 60 57.5 29 
560 2.5 28.9 20.8 4.8 
700 2 22.5 9 1.6 
1120 1.25 7.5 2.7 1 


SCHEDULE: | 
24 hours/day 


STARTING 
DRAIN LOAD 
(milliamperes) — (ghms) 


VOLTAGE 


HOURS OF SERVICE AT 70°F (21.1°C) 


PAGE 
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1.35 
“EVEREADY” NO. E42N CELL VOLTS 


Type: Mercuric Oxide 
ANSI Designation: M100 
Suggested Current Range: 0-1000 milliamperes 


|_Inches | millimeters | 
. 


1.195 


“ : 
LI95 +.000~ 
-~.0/0% 


a 
2.390 +.000°% 
-,.030 


SPECIFICATIONS 
WOH age, GAPS seca sins ai cistiicwsatenaecctaausehndes acct le teameneticceecten ce teseactoastes —, + 1.35 
Average Service Capacity (to 0.9 volt) ............ 14,000 milliampere-hours 
(Rated capacity at 280 milliamperes) 
MPOMIMI GIS: cso ciqory cfecq arcuate taceu cous taaduatd ep siaduatorastelewatcdesseeacaal: Flat Contacts 
ANerage WIGM Gaia eee ercaieceecte ts sapieaaekaans 5.9 oz. (167 grams) 
AV 0180 | eee ea TR 2.9 cubic inches (47.5 cubic centimeters) 
ON eae eso iss ia otasrercceuda ec tence enschede ents eames One “D” ( ANSI ‘*“M100’’) 


For service information see reverse side of this sheet 


“EVEREADY” NO. E42N 
Estimated Average Hours Service at 70° F (21.1°C) 


STARTING 
DRAIN LOAD _ CUTOFF VOLTAGE _ 
SCHEDULE (milliamperes) (ohms) 0.9V 1.0V 1.1V 
24 hours/day 307 4.4 54.7 52.6 32 
540 2.5 29.4 25.5 4.7 
675 2 20.6 15.2 4.8 
1080 1.25 8.6 3.2 1 


SCHEDULE: 
24 hours/day 


STARTING 
DRAIN LOAD 


(milliamperes) (ohms) 


VOLTAGE 


HOURS OF SERVICE AT 70°F (21.1°C) 
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“EVEREADY” No. EPX14 BATTERY 


Type: Mercuric Oxide 


DESIGNED SPECIFICALLY 
Suggested Current Range: 0-5 milliamperes 


FOR PHOTO USE 


665° +.000 ” 


—-.020 ” 


SPECIFICATIONS 
Le He: (0 (sia Br | © Sc mee a eo WI AEC PN TER TORTS —,+2.7 
Average Service Capacity (to 1.8 volts)............ccceeeeeee 250 milliampere-hours 
(Rated Capacity at 5 milliamperes) 
MONG al Sox dosnaoniceeyavew de tae snesevanoaenedamabaanecaacauseetans matatanensoxeonsans Flat Contacts 
Average Weight ...........cccccsescseccssccssccsseccscecesecnesouscenseceees 0.3 oz. (8.5 grams) 
MOVING sitesiiectcaceinecneuessyaeeneeaeni 0.2 cubic inch (3.28 cubic centimeters) 
COTS eet de cpacas euuduaalcseevniscake than dea teen sucsuesueuasoiees Two ANSI “M20” in series 


For service information see reverse side of this sheet 


“EVEREADY” No. EPX14 


Estimated Average Hours Service at 70° F (21.1°C) 


STARTING 
DRAINS LOAD CUTOFF VOLTAGE 
SCHEDULE (milliamperes) (ohms) 1.8V 
24 hours/day 0.98 2750 280 
5.4 500 58 


THIS BATTERY !S DESIGNED FOR INTERMITTENT, 
LOW DRAIN USE IN CAMERA LIGHT METERS. 


Typical Voltage Discharge Curve 
(Voltage vs. Time) 


DRAIN 


VOLTAGE 
N 
pS 


HOURS OF SERVICE AT 70°F (21.1°C) 


PAGE 
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SCHEDULE: 
24 hours/day 


STARTING 


(milliamperes) 


LOAD 
(ohms) 


2.8 
“EVEREADY” NO. E152 BATTERY Caine 


Type: Mercuric Oxide 
Suggested Current Range: 0-30 milliamperes 


|_Inches | Millimeters | 
| 035 | 89 


SPECIFICATIONS 
WOlEAGE TaS: 5552s Ataiss tesa voaacanhinncdelccastotdoarauuncatenbenehesccesttestesesawiewats —,+2.8 
Average Service Capacity (to 1.8 volts) ............cs.ss00 350 milliampere-hours 
(Rated capacity at 7 milliamperes) 
OUI AIS) «cascatsdecsentvucs tesacGanevecomsactectuceedca tenes ateas ens ssaecuecabeteeds Flat Contacts 
Average Weight .........ccccesscccsscccessccsceesssececsensesccessnssseees 0.4 oz. (11.3 grams) 
VOWUMOC rashes shccceidecheeteraiceas pinaeiccen 0.19 cubic inch (3.1 cubic centimeters) 
CONS: cistecctunstionsatsciattateneatacvueccbacutsavoucencestactincs Two ( ANSI ‘“M25”’) in series 


For service information see reverse side of this sheet 
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“EVEREADY” NO. E152 


Estimated Average Hours Service at 70°F (21.1°C) 


STARTING 
DRAIN LOAD _CUTOFF VOLTAGE _ 
SCHEDULE (milliamperes) (ohms) 1,8V 2V 2.2V 
24 hours/day 5.6 500 75.8 75.6 74.7 
7.7 360 52.7 52.1 49.9 
11.2 250 32 31.7 29.5 
22.4 125 12.8 12.2 10.5 


Typical Voltage Discharge Curve SCHEDULE: 
(Voltage vs. Time) 24 hours/day 
STARTING 
DRAIN LOAD 


(milliamperes) (ohms) 


7.7 360 


VOLTAGE 
N 
iS 


HOURS OF SERVICE AT 70°F (21.1°C) 


PAGE 
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“EVEREADY” NO. E132 BATTERY 


Type: Mercuric Oxide 
Suggested Current Range: 0-100 milliamperes 


1/295 4.000" 
-. 020 


SPECIFICATIONS 
VOlTAde WAS otek esate cere Reactant enC eae Sie tat aba ate con —,+2.8 
Average Service Capacity (to 1.8 volts) ............ceeeee 1000 milliampere-hours 
(Rated capacity at 20 milliamperes) 
TO RIMINGIS 4: cous csadebtecnne oud sanscoeennectuawtediedsxe aad enous arsauninatananitieudees Flat Contacts 
FONT] 618 [<n ATL (2 | ene oe ee ee eo 0.94 oz. (26.7 grams) 
Volume (by displacement)............. 0.397 cubic inch (6.5 cubic centimeters) 
COIS. csi diconcras atnasea es twackasboeusital teas esoatansaeaeisen sedan Two ( ANSI ‘‘M40”’) in series 


For service information see reverse side of this sheet 
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“EVEREADY” NO. E132 


Estimated Average Hours Service at 70°F (21.1°C) 


STARTING 
DRAINS LOAD __ CUTOFF VOLTAGE _ 
SCHEDULE (milliamperes) (ohms) 1.8V 2.0V 2.2V 
24 hours/day 23 120 55,5 53.8 49 
28 100 48.1 46.2 35.5 
33 84 39.5 37.5 28 
39 72 38 34.8 27.7 


SCHEDULE: 
24 hours/day 


STARTING 
DRAIN LOAD 


(milliamperes) (ohms) 


VOLTAGE 


HOURS OF SERVICE AT 70°F (21.1°C) 


PAGE 
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2.7 


“EVEREADY” NO. E132N BATTERY aes 


Type: Mercuric Oxide 
Suggested Current Range: 0-100 milliamperes 


[inches | Milimeters 


SPECIFICATIONS 
VOGT ADS scan cacsatuee tapoceeared.ccheed satan tecee tustecciAoe tenateu lad ownc di weete wes —,+2.7 
Average Service Capacity (to 1.8 volts)................066 1000 milliampere-hours 
(Rated capacity at 20 milliamperes) 
QUININE S date seccrcciees be dots sha cnabeaudsunewanenin nude duwessetd aeazabeesaacsanetene Flat Contacts 
PAVET AGE W CIGIN ses jcsscsteeeiestaustee oie alae 0.94 oz. (26.7 grams) 
Volume (by displacement)............. 0.397 cubic inch (6.5 cubic centimeters) 
=) | eRe Re ie ree ene re ESE ee oes a Two (ANSI M40) in series 


For service information see reverse side of sheet 


“EVEREADY” NO. E132N 
Estimated Average Hours Service at 70° F (21.1°C) 


STARTING 
DRAINS LOAD _CUTOFF VOLTAGE _ 
SCHEDULE (milliamperes) (ohms) 1.8V 2.0V_ 2.2V. 
24 hours/day 22.5 120 52.6 51.8 42 
27 100 44.1 43.8 34 
32 84 35.1 34.6 29 
37.5 72 31.7 30 18 


SCHEDULE: 
24 hours/day 


STARTING 
DRAIN LOAD 


(milfiamperes) (ohms) 


VOLTAGE 


HOURS OF SERVICE AT 70°F (21.1°C) 


PAGE 
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4.2 
“EVEREADY” NO. E163 BATTERY voice 


Type: Mercuric Oxide 
Suggested Current Range: 0-50 milliamperes 


Inches 
014 


1306 +. 000 : 
- O20 


SPECIFICATIONS | 
WiOlLAGE Ti AOS ixocsecs bac tesuicte tetas eadeaeuao dice beree wetenes vaasnenaaeteabenaachudibase —,+4.2 
Average Service Capacity (to 2.7 volts)...........sceceseeees 500 milliampere-hours 
(Rated capacity at 10 milliamperes) 
MO TITVAIN ANS seh i5 A oli ctl eal rec caulatelae daa oud Soa aaah dee hastens tat Flat Contacts 
PNG PAGE: WCI GING oascssescasiteaiese ss acusssecasse aencaetvadscueeudostenees 0.9 oz. (25.5 grams) 
NV OWI ads cinducenavuisddasabeeesdocstvnaerees 0.44 cubic inch (7.2 cubic centimeters) 
COIS wcatasesehetastaueatad guivicsssaobicouecuteie eect idonwoce: Three (ANSI ‘“M30’’) in series 


For service information see reverse side of sheet BAGE 
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“EVEREADY” NO. E163 
Estimated Average Hours Service at 70°F (21.1°C) 


STARTING 
DRAIN LOAD __ CUTOFF VOLTAGE _ 
SCHEDULE (milliamperes) (ohms) 2.7V_ 3.0V_ 3.3V. 
24 hours/day 11.2 375 50.8 48.7 46.5 
16.9 249 33 31.9 29.9 
28 150 22 19 8.1 


SCHEDULE: 24 hours/day 
STARTING 
DRAIN LOAD 
(milliamperes) (ohms) 


VOLTAGE 


HOURS OF SERVICE AT 70°F (21.1°C) 
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4.2 
EVEREADY” NO. £133 BATTERY ee 


Type: Mercuric Oxide 
Suggested Current Range: 0-100 milliamperes 


| _Inches_| Millimeters _ 


6 
662 


MV OI EAGO PAS sa wsciceiccce secs t aeicd os til ded scours nic nranaiae eaten tlds cugesabyaesuwaed send suistesiie —,+4,.2 

Average Service Capacity (to 2.7 volts) ............00sce08 1000 milliampere-hours 
(Rated capacity at 20 milliamperes) 

WGI al Sisecksicisscassecxst laeseucecedbccensscaucedeupxcesseennsentadesccvaudeeseseaess Flat Contacts 

PAVET AGG WIG vai sccdadoisticeend intnceesteciactbeacbivcewssevesieuateess 1.42 oz. (40.3 grams) 

0 (0) 0.0) 1a Pee a ee Pe 0.65 cubic inch (10.7 cubic centimeters) 


CONS orcs ccdccent coeamadeanndsuercccceancecteantewseaeimeaechucaaces Three (ANSI M40”) in series 
For service information see reverse side of this sheet 


“EVEREADY” NO. E133 


Estimated Average Hours Service at 70° F (21.1°C) 


STARTING 
DRAINS LOAD 
SCHEDULE (milliamperes) (ohms) 2.7V 
24 hours/day 23 180 55.5 
28 150 48.1 
33 126 39.5 
39 108 38 


VOLTAGE 
Ww 
>) 


0 10 20 30 


Typical Voltage Discharge Curve 
(Voltage vs. Time) 


3.0V 


53.8 
46.2 
37.5 
34.8 


CUTOFF VOLTAGE 


3.3V 


SCHEDULE: 
24 hours/day 


| ——*sdsSs 2.3 mA (STARTING) 
Qe, 


HOURS OF SERVICE AT 70°F (21.1°C) 
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STARTING 
DRAIN 


(milliamperes) 


4 v7 4.05 
EVEREADY” NO. E133N BATTERY duane 

Type: Mercuric Oxide 

Suggested Current Range: 0-100 milliamperes 


VO Ade TADS ii its ce sigeseavees bees aceduatonushdsssocesscecaccnnenentadaeledtdcaeeedens —,+ 4.05 

Average Service Capacity (to 2.7 volts) .............sc0eee 1000 milliampere-hours 
(Rated capacity at 20 milliamperes) 

WORM ANS: con5s seats eeacdcety occ te cock aust dsseensaneet inate ie vaateecevacensenaes Flat Contacts 

ANTE: 8 (<3'1'(51( 6 | 2) (een en ep ee ee 1.42 oz. (40.3 grams) 

NM OUI Cis dete cncbeseancciiolaceveariieasee 0.65 cubic inch (10.7 cubic centimeters) 


GS | een ae ee ES a en Ae RE aE Three (ANSI ““M40”’) in series 
For service information see reverse side of this sheet 
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“EVEREADY” NO. E133N BATTERY 


Estimated Average Hours Service at 70° F (21.1°C) 


STARTING 
DRAINS LOAD _ CUTOFF VOLTAGE _ 
SCHEDULE (milliamperes) (ohms) 2.7V 3.0V 3.3V 
24 hours/day 22.5 180 52.6 51.8 42 
27 150 44.1 43.8 34 
32 126 35.1 34.6 29 
37.5 108 31.7 30 18 


SCHEDULE: 
24 hours/day 


STARTING 
DRAIN LOAD 


es ee — 


—— 


VOLTAGE 


ar, 
Bee! 
(ae 
ot | 
re 
ae ae 
ae Cee 
a aa 
aes ee 


0 10 20 30 40 50 60 
HOURS OF SERVICE AT 70°F (21.1°C) 


4.2 
“EVEREADY” NO. E233 BATTERY VOLTS 


Type: Mercuric Oxide 
Suggested Current Range: 0-60 milliamperes 


SPECIFICATIONS 
MONAQC TADS aioe eloeeese sects ce le edcdawheav sent laceevemsest ssionaenteda tweens —,+4,2 
Average Service Capacity (to 2.7 volts) ...............06 2200 milliampere-hours 
(Rated capacity at 42 milliamperes) 
TOU IMIMal Sz secs cuecadncaea ose dtiwwssacssedesania goatee Flat Contacts (negative recessed) 
Average Weight oo... cccccscseseccescseescessscecssneesesseenssceus 3.15 oz. (89.3 grams) 
VOVUING xscccseScstuctact coidee dec ssmceataens 1.6 cubic inches (26.2 cubic centimeters) 
OG as chica cnentae scanned sn cuantaatustesuns i cesneetseasena: Three ( ANSI M60) in series 


For service information see reverse side ot this sheet 
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“EVEREADY” NO. E233 


Estimated Average Hours Service at 70°F (21.1°C) 


STARTING 
CUTOFF VOLTAGE 


DRAINS LOAD 

SCHEDULE (milliamperes) (ohms) 27V 3.0V 3.3V 
24 hours/day 23 180 122 120 96 
28 150 103 99 78 
35 120 83.5 74 42 
46.6 90 54.6 45 18 
50 84 53 4417.4 


SCHEDULE: 
24 hours/day 


STARTING 
DRAIN LOAD 


(milliamperes) (ohms) 


84 


VOLTAGE 


HOURS OF SERVICE AT 70°F (21.1°C) 
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5.6 
EVEREADY” NO. EPX23 BATTERY Jae 


Type: Mercuric Oxide 
Suggested Current Range: 0-10 milliamperes 


SPECIFICATIONS 
VGlage Was: sissssocecsss sass sasescenseet vai counasievivec ws tauetieaaseeesncetoaueesanteeaant —,+5.6 
Average Service Capacity (to 3.6 Volts) ............ceeseeees 110 milliampere-hours 
(Rated capacity at 2 milliamperes) 
OMIM ANS coedu utes 2eetue ta ueticeceh oman eae th ecules we create nee keatated Flat Contacts 
AVerage: WEIGHT: scicessvocsssctsetacadeletisauduatuondsavsteswcducdouses 0.27 oz. (7.75 grams) 


NM OMG tied Scat civicite SveueSsauaseee bosses 0.21 cubic inch (3.44 cubic centimeters) 
CONS oeiietesatticnn Metlra aioe eae pumuew lene cersietcraeuauscuaknieaees Four ( ANSI M8) in series 


For service information see reverse side of this sheet 


“EVEREADY” NO. EPX23 
Estimated Average Hours Service at 70°F (21.1°C) 


STARTING 
DRAIN LOAD _CUTOFF VOLTAGE _ 
SCHEDULE (milliamperes) (ohms) 3.6V_ 4.0V 4.4V 
24 hours/day 1.7 3340 66.3 64.8 61.7 
2.2 2500 49 47.2 42.8 
3.2 1720 35 33 30.1 
5.6 1000 16.5 16 15 


SCHEDULE: 
24 hours/day 


STARTING 
DRAIN LOAD 


(milliamperes) (ohms) 


2.2 


VOLTAGE 


HOURS OF SERVICE AT 70° F (21.1°C) 
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5.6 


“EVEREADY” NO. EPX 32 BATTERY VOLTS 


Type: Mercuric Oxide 
Suggested Current Range: 0-50 milliamperes 


| Inches | Millimeters 


44, 
CHECK UNION 
CARBIDE REGARDING 


AVAILABILITY OF 
THIS BATTERY. 


1.767 "+.000" 
—- .0F5” 


SPECIFICATIONS 
VOM AOC GOS | apanscct dteonaSacncasdes ulanancussecnaaeessutsnnaten wetataaeeeuedeauiees —,+5.6 
Average Service Capacity (to 3.6 volts) .......... ee 500 milliampere-hours 
(Rated capacity at 10 milliamperes) 
TOG TENG S euscrccet ature colcaayttaicuadenacautoneancdaveveasosmunes geavsaaecespeuarensens Flat Contacts 
Average WEIGNt scvcsesahtcciadescchscucideuicdssakecceetedtoedielan ke 1.1 oz. (31.2 grams) 
VGIGING: 5 aesseebatccahinctenin sesesiee toads 0.61 cubic inch (10 cubic centimeters) 
CNS aerate atalwaie te Set van Gaels saumteenh eseceodstatettenaaieesess Four ( ANSI M30) in series 


For service information see reverse side of this sheet 
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“EVEREADY” NO. EPX 32 


Estimated Average Hours Service at 70°F (21.1°C) 


STARTING 
DRAINS LOAD _CUTOFF VOLTAGE _ 
SCHEDULE (milliamperes) (ohms) 3.6V 4.0V 4.4V 
24 hours/day 11 500 50.8 48.7 46.5 
17 332 33 31.9 29.9 
28 200 22 19.1 8.1 


SCHEDULE: 
24 hours/day 


Typical Voltage Discharge Curve 
(Voltage vs. Time) 


STARTING 
DRAIN LOAD 


(milliamperes) (ohms) 


VOLTAGE 


HOURS OF SERVICE AT 70°F (21.1°C) 
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5.6 
“EVEREADY” NO. E164 BATTERY Goce 


Type: Mercuric Oxide 
Suggested Current Range: 0-50 milliamperes 


Millimeters 


aon 7 
662 16.8 
44.3 


SPECIFICATIONS 
410) 1:18 [ 2308 =| ©: apie ere tk nee OR ee En PEP ire em —,+5.6 
Average Service Capacity (to 3.6 volts)..................0068 500 milliampere-hours 
(Rated capacity at 10 milliamperes) 
BL ee a La: [ca epce me > ae eer Pn SO A Se ME Pw ene Flat Contacts 
PVCPAGE: WWEIGIVE 2csc sac cstcn crete Geel sicdeses ete evcied anole 1.2 oz. (34 grams) 
MOIUIMG 3 aiee ood ciiesseateedresesvidieaste 0.61 cubic inch (10 cubic centimeters) 
GG 2 cabaccusariet eeieticaagaaiiesoustiebta tala tntec decades Four (ANSI M30") in series 


For service information see reverse side of this sheet 


“EVEREADY” NO. E164 
Estimated Average Hours Service at 70° F (21.1°C) 


STARTING 
DRAIN LOAD __ CUTOFF VOLTAGE | 
SCHEDULE (milliamperes) (ohms) 3.6V_ 4.0V. 4.4V 
24 hours/day 11.2 500 50.8 48.7 46.5 
16.9 332 33 31.9 29.9 
28 200 22 19 8.1 


SCHEDULE: 24 hours/day 
STARTING 


DRAIN LOAD 
(milliamperes) — (ghms) 


VOLTAGE 


HOURS OF SERVICE AT 70°F (21.1°C) 
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5.4 
“EVEREADY” NO. E164N BATTERY wate 


Type: Mercuric Oxide 
Suggested Current Range: 0-50 milliamperes 


inches | Millimeter 
O14 
010 1.02 


SPECIFICATIONS 
WOl Gade: WAS oceccivtgeseccorecoss oi seacuersanae abe ues evaccaas saneanevecuxneckcoseen tensions —,+5.4 
Average Service Capacity (to 3.6 volts).................0006 500 milliampere-hours 
(Rated capacity at 10 milliamperes) 
TF ORIUMENS secsadedvedececseoncateuseuesisersausd ess casanatetnancatel sduawa ve seteeeve'catd Flat Contacts 
PAVER AGS VU CI QIN ss sate Save scet leer ads gaa tvoss Sinieusanaeu ae esacesesataneeeeodss 1.2 oz. (34 grams) 
NY OC erco sid stu dute tenn etecisdsianhineerene dus 0.61 cubic inch (10 cubic centimeters) 
COS ies eae orsa ata sen sieasceense cn tisse Gaaatenaet dette Four (ANSI ‘’M30’’) in series 


For service information see reverse side of this sheet 
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VOLTAGE 


“EVEREADY” NO. E164N 


Estimated Average Hours Service at 70° F (21.1°C) 


SCHEDULE 


24 hours/day 


STARTING 


DRAIN LOAD _CUTOFF VOLTAGE _ 
(milliamperes) (ohms) 3.6V 4.0V 4.4V 
10.8 500 51 48.6 46 
16.3 332 33.2 32 30 
27 200 15.8 14 7.5 


Typical Voltage Discharge Curve SCHEDULE: 
(Voltage vs. Time) 24 hours/day 
STARTING 

DRAIN 


(milliamperes) 


HOURS OF SERVICE AT 70°F (21.1°C) 


LOAD 


(ohms) 


5.6 
“EVEREADY” NO. E134 BATTERY yaure 


Type: Mercuric Oxide 
Suggested Current Range: 0-100 milliamperes 


[—netes | Milimeters 
38 


ee 
| 040 | 02 


SPECIFICATIONS 
NV OlEAGE AS: aohcceietseciwacesdacneueaneoumactceeecawenan neces iaeadaasaeccnaveroanewieieen —,+5.6 
Average Service Capacity (to 3.6 volts).............0.c0e 1000 milliampere-hours 
(Rated capacity at 20 milliamperes) 
AOUIT NI AIS ctu saab secteur ateiiand ecnaaumuaaesantuawueniaaverc alam ans cakensaueuvenads Flat Contacts 
PVer age: WeIGNE sicsosccpscotewtsaucasadakeouiuteeieeenen beenesiacateeveoss 1.89 oz. (53.6 grams) 
VOlMIIMNG? o4c cle cesta 0.80 cubic inch (13.1 cubic centimeters) 
CONS) 5s cog tune ea auettanes tetroeceeatacaeentsscaauanntetaeninads Four ( ANSI ‘’M40”) in series 


For service information see reverse side of this sheet 
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“EVEREADY” NO. E134 


Estimated Average Hours Service at 70° F (21.1°C) 


STARTING 


DRAINS LOAD _CUTOFF VOLTAGE _ 

SCHEDULE (milliamperes) (ohms) 3.6V_ 4.0V 4.4V 
24 hours/day 23 240 55.5 53.8 49 
28 200 48.1 46.2 35.5 
33 168 39.5 37.5 28 
39 144 38 34.8 27.7 


VOLTAGE 


SCHEDULE: 
24 hours/day 


6.4 i nn i dl (milliamperes) (ohms) 

6.0 

a ap - el 

os a 

———— 

as, ae ea 

pa ee ae. 

i er ar a ae 

es ae es 
ae eee en 


0 10 20 30 40 50 60 
HOURS OF SERVICE AT 70°F (21.1°C) 


5.4 
“EVEREADY” NO. E134N BATTERY VOLTS 


_ Type: Mercuric Oxide 
Suggested Current Range: 0-100 milliamperes 


| Inches | Millimeters 
| 014 | 36 


36 


SPECIFICATIONS 
MONTAGE: Vea0S zi.chschs bcuseesicerawnchwticeseeacctiinceitaner seareueiotavisaenzeeel eaten ed. —, +54 
Service Capacity (to 3.6 volts) ............c..scsecccsseseeseeees 1000 milliampere-hours 
(Rated capacity at 20 milliamperes) 
MORNINGS ecscacchoiventdpsesisat sas cases taewAaubondeerisaancacncanecicntouccteeesenies Flat Contacts 
PAVerage WIGNE csicccsacsutacaruacserederslavaneeucaseruaseatesdaveseeds 1.89 oz. (53.6 grams) 
NM GUUIMG ~ seus cnertacesresdaee said aslaadexteess 0.9 cubic inch (14.8 cubic centimeters) 
COINS ae seasahasansesecstasteeawatsatad nee daecoeetealianaee Four ( ANSI ‘’M40”) in series 


For service information see reverse side of this sheet sia 
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“EVEREADY” NO. E134N 


Estimated Average Hours Service at 70° F (21.1°C) 


STARTING 
DRAINS LOAD _CUTOFF VOLTAGE | 
SCHEDULE (milliamperes) — (ohms) 3.6V 4.0V 4.4V 
24 hours/day 22.5 240 52.6 51.8 42 
27 200 44.1 43.8 34 
32 168 35.1 34.6 29 
37.5 144 31.7 30 18 
Typical Voltage Discharge Curve SCHEDULE: 
: 24 hours/day 
(Voltage vs. Time) 
6.8 STARTING 
ene es an a 
5.6 
Bi eee ee dees eee 
¢9 5.2 
ae ee 
e 4.8 ; = 
ee ny |e nae 
ee | ean Gaus (RO 
io (eal | ae 
sy Cr iG 
| NR) See (ee 
0 1 20 30 40 50 60 
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HOURS OF SERVICE AT 70°F (21.1°C) 


“EVEREADY” NO. E175 BATTERY VOLTS 


Type: Mercuric Oxide 
Suggested Current Range: 0-10 milliamperes 


| inches | Millimeters | 
ae a a 
pT a9 | 126 


SPECIFICATIONS 
NM OlLAGE® TADS: wesrevtasetent suis cencactonavatwebeunet eel onliausd cea venuuen bee awianceeeiale —,+/7 
Average Service Capacity (to 4.5 volts) wo... eee 180 milliampere-hours 
(Rated capacity at 2.2 milliamperes) 
SP CURTIN AS > cx ci cance Seetaaas taut ebtew er ic udasagneiemeeiee Flat Contacts (negative recessed) 
Average Weight ............ccccceccecccesceeseecceseceeccassseeeseereeues 0.42 oz. (11.9 grams) 
VOIUINC: Scere niencshaadacbusteeteshtooeeiaain 0.22 cubic inch (3.6 cubic centimeters) 
ONS. Resa athce cic nc ance aaeimceie tun biaacenat ti oetacoratom sues Five ( ANSI M15) in series 


For service information see reverse side of this sheet 
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“EVEREADY” NO. E175 
Estimated Average Hours Service at 70°F (21.1°C) 


SCHEDULE: 
24 hours/day 


Typical Voltage Discharge Curve 


; STARTING 
(Voltage vs. Time) DRAIN LOAD 


(milliamperes) (ohms) 


VOLTAGE 


HOURS OF SERVICE AT 70°F (21.1°C) 
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“EVEREADY” NO. E115 BATTERY vaiak 


Type: Mercuric Oxide 
Suggested Current Range: 0-20 milliamperes 


SPECIFICATIONS 
VO ade Tals alusevtwancseucnanesadiisudsatumhace dousssineacedaccatwieadasoeadeauadatathaesdieess —,+7 
Average Service Capacity (to 4.5 volts) 0.00.0... 350 milliampere-hours 
(Rated capacity at 5 milliamperes) 
WOU AS ~ ssi ssnerasa cance wnoc eta ataunianasauoaveissnaseagusuenciaeeubeatwerneaeetoanes Flat Contacts 
PVCT AGE WI OI i255 55 asain od ote eit ea ate airs bacund: 0.71 oz. (20 grams) 
MV OVUING: sees cscs sivas tchaccdtoateanes 0.44 cubic inch (7.2 cubic centimeters) 
CCS aa ctscssaccelaaanaiiocdseanctoshiiass cotandusseatecorsaideutiratawued Five ( ANSI M20) in series 


For service information see reverse side of this sheet 
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“EVEREADY” NO. E115 


Estimated Average Hours Service at 70° F (21.1°C) 


STARTING 
DRAINS LOAD CUTOFF VOLTAGE 
SCHEDULE (milliamperes) (ohms) 45V 5.0V_ 5.5V 
24 hours/day 5.6 1250 70.1 68.8 66.4 
7.7 900 51.3 50.9 47.8 
11.2 625 31.8 30.1 25 
17 415 18 16.5 13.1 


SCHEDULE: 
24 hours/day 
STARTING 
DRAIN LOAD 
(milliamperes) (ohms) 


7.7 900 


VOLTAGE 


HOURS OF SERVICE AT 70°F (21.1°C) 
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“EVEREADY” NO. E165 BATTERY seis 


Type: Mercuric Oxide 
Suggested Current Range: 0-50 milliamperes 


| Inches | iineters 
| 014 | 
| 050 |. 2 
862 


16.8 


55.4 


SPECIFICATIONS 
WONEAGE® TAS sassenccilne sarcodeutencanwaedcay ta daeiuarere saesecusy Raceiecontocaceatune anes —,+7 
Average Service Capacity (to 4.5 volts) ...............00000- 500 milliampere-hours 
(Rated capacity at 10 milliamperes) 
PET IINEI Gl Sutinarsetces cicsaa loaptend stun cieetnacusetroneseveaawusnctectivatvebemortescateaioe Flat Contacts 
7a 10 ca CV( 6 | 0 1 ee ee Re 1.5 oz. (42.5 grams) 
VOUUNNG oii: Seavoteeeancnatcacnadiade Geneeue ere 0.73 cubic inch (12 cubic centimeters) 
CONS cs oe a oenaresceaies Mondoesse os ach oatiw co veupeateucieetaeniense Five (ANSI ‘’M30”’) in series 


For service information see reverse side of sheet 
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“EVEREADY” NO. E165 


Estimated Average Hours Service at 70° F (21.1°C) 


STARTING 
DRAIN LOAD _CUTOFF VOLTAGE _ 
SCHEDULE niiliamperes! (ohms) 45V 5.0V 5.5V 
24 hours/day 11.2 625 50.8 48.7 46.5 
16.9 415 33 31.9 29.9 
28 250 22 19 8.1 


SCHEDULE: 24 hours/day 
STARTING 
DRAIN LOAD 
(milliamperes) (ohms) 


VOLTAGE 


HOURS OF SERVICE AT 70°F (21.1°C) 
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“EVEREADY” NO. E135 BATTERY voir 


Type: Mercuric Oxide 
Suggested Current Range: 0-100 milliamperes 


| Inches | Millimeters 


[see [68 


32.01 | [0 |g > |S} es ae De TEE eR RAR eR eSR RTC Es Re RE RD APR SAD —,+7 

Service Capacity (to 4.5 volts) ..........cc.cceeeeeeccesceeeees 1000 milliampere-hours 
(Rated capacity at 20 milliamperes) 

WCRI GIS: S35 ue onde Ssasioisendsles actaxcduontwobuedecvecgesuade msnaved ete eesden Flat Contacts 

PAVERAGE WIG coo. ot ocils aren ioe ee cetacean 2.37 oz. (67.2 grams) 

VOlUIME ©: alsin iacteee a cetetedtneces: 1.12 cubic inches (18.4 cubic centimeters) 


LO | ne ene net SD Td CMI ee SENET Five ( ANSI ““M40’’) in series 
For service information see reverse side of this sheet 


“EVEREADY” NO. E135 


Estimated Average Hours Service at 70° F (21.1°C) 


STARTING 
DRAINS LOAD _ CUTOFF VOLTAGE _ 
SCHEDULE (milliamperes) (ohms) 4.5V 5.0V 5.5V 
24 hours/day 23 300 55.5 53.8 49 
28 250 48.1 46.2 35.5 
33 210 39.5 37.5 28 
39 180 38 34.8 27.7 


SCHEDULE: 
24 hours/day 


STARTING 


DRAIN LOAD 

(milliamperes) (ohms) 

300 
ud 
© 
~ @ 
be 
a | 
fe) 
> 

HOURS OF SERVICE AT 70°F (21.1°C) 
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6.75 
EVEREADY” NO. E135N BATTERY ee 


Type: Mercuric Oxide 
Suggested Current Range: 0-100 milliamperes 


|__Inches | Millimeters 


570 1 (0 [oa [| © cae eee ce eo ae pee Ae PRT —,+6.75 

Service Capacity (to 4.5 volts)...............ssccsecesecneeceees 1000 milliampere-hours 
(Rated capacity at 20 milliamperes) 

TOUTS sto ied secu eice as aen vu aeicacaken bests paneer aeseabwetiess ernie’ Flat Contacts 

AVer age” We IGI a. vvsicstcwesatinescascesetsaveasveaisstaswezaavecdsces as 2.37 oz. (67.2 grams) 

NM QUOC. ei ctiedcscuuctScseneddscarsareseeds 1.12 cubic inches (18.4 cubic centimeters) 

CONS iui. cieccanlscees basin davastes en caetocendennedestsermaved ieeiues Five ( ANSI ‘‘M40”) in series 


For service information see reverse side of this sheet 
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“EVEREADY” NO. E135N 
Estimated Average Hours Service at 70° F (21.1°C) 


STARTING 
DRAINS LOAD __CUTOFF VOLTAGE _ 
SCHEDULE (milliamperes) (ohms) 4.5V 5.0V 5.5V 
24 hours/day 22.5 300 52.6 51.8 42 
27 250 44.1 43.8 34 
32 210 35.1 34.6 29 
37.5 180 31.7 30 18 


SCHEDULE: 
24 hours/day 


STARTING 
DRAIN LOAD 


(milliamperes) (ohms) 


VOLTAGE 


0 10 20 30 40 50 60 
HOURS OF SERVICE AT 70°F (21.1°C) 
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8.4 
SEER oe NOLES Babieny VOLTS 


Type: Mercuric Oxide 
Suggested Current Range: 0-30 milliamperes 


L750 +.000" 


16 40 n000 . 


_ ~. 062” 
062. 


LO3T oes? METAL 
rae ee. JACKET 
SPECIFICATIONS 
WOITAGE: Va OS gases cx saiiauGcusisueanancutcc tesa ndsevargcatatentanestacdiscaiereasteeee cee —,+8.4 
Average Service Capacity (to 5.4 volts) 0... eee 575 milliampere-hours 
(Rated capacity at 15 milliamperes) 
PCR |S: Siisis Scie ayaa ees anteadadestusendueacapeneiauiial anaukee keane vance Mintature Snap 
PAVEP AGE WIG INT voids cesdeeeccccstecdsaisuceile Haweiivsrgceoieliceessavearces 1.8 oz. (51 grams) 
NMOWGINIG cAsieacenctebesasint tactunlctadtatanecens 1.1 cubic inches (18 cubic centimeters) 
RO US eatin acto ctnsatenssacue ie eedees «bana tae oa anc aa rain wcacin al onan eae Six in series 
AAC KC sree iccreculecadstiei adit ast Metal (See cautionary statement on page 4) 


For service information see reverse side of this sheet 


“EVEREADY” NO. E146X 


Estimated Average Hours Service at 70° F (21.1°C) 


STARTING 


DRAINS LOAD _ CUTOFF VOLTAGE _ 

SCHEDULE (milliamperes) (ohms) 5.4V 6.0V 6.6V 
24 hours/day 11 750 60 54 44 
16.8 500 36 28 15 
28 300 19 15 5 


SCHEDULE: 
24 hours/day 


10.2 STARTING 
DRAIN LOAD 


(milliamperes) (ohms) 


VOLTAGE 
NON 
N © 


HOURS OF SERVICE AT 70°F (21.1°C) 
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8.4 
“EVEREADY” NO. E126 BATTERY ee 


Type: Mercuric Oxide 
Suggested Current Range: 0-40 milliamperes 


SPECIFICATIONS 
MOlAGe “VADs 2a sscccelein vies ueccsctaceaasaveceoesevuesacucon carcendenteeeavoracseiceen: —, + 8.4 
Average Service Capacity (to 0.9 volt) ..............ce.000s 600 milliampere-hours 
(Rated capacity at 12 milliamperes) 
QU IANS: xcasiieaes acouaus soasacuteranseceuanwmancuaausencess Flat contacts, negative recessed 
PAVET AGE WCIGI TE viasrtetieceasucceuteluennbcuexesseuveeeestseeoseehieses 1.65 oz. (46.8 grams) 
MOWING ircocisnatztuccacaaaueceveateteeescs 0.84 cubic inch (13.8 cubic centimeters) 
CONS sie Fis ceteaiit ace tease aaitedisie dates Coes sedeantcs Six No. 660 ( ANSI ‘“‘M26”) in series 


For service information see reverse side of this sheet 


“EVEREADY” NO. E126 


Estimated Average Hours Service at 70°F (21.1°C) 


STARTING 
DRAINS LOAD _CUTOFF VOLTAGE _ 
SCHEDULE (milliamperes) (ohms) 5.4V_ 6.0V_ 6.6V_ 
24 hours/day 11 750 67 63.7 57.2 
13 630 50 46.7 40.8 
17 498 43 39.7 32.4 
28 300 25 19.7 5 


SCHEDULE: 
24 hours/day 


STARTING 
DRAIN LOAD 


(milliamperes) (ohms) 


VOLTAGE 


HOURS OF SERVICE AT 70°F (21.1°C) 
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8.4 
“EVEREADY” NO. E136 BATTERY VOLTS 


Type: Mercuric Oxide 
Suggested Current Range: 0-100 milliamperes 


Inches | Millimeters | 
014 
| 060 | 4.52 


SPECIFICATIONS 
WOl TAGE I QS  atciaeciainestisotawencitadcsaucwats aves nea lesan phuneudenieaiieiwnuatnesnunededs —,+8.4 
Service Capacity (to 5.4 volts) ...........cceecsessscesceeeeeees 1000 milliampere-hours 
(Rated capacity at 20 milliamperes) 
TOEMMIMGIS® saaeck tages saktacaceusaaaimdaicansedeonaateutna mactuesaestee caveraaanaeaas Flat Contacts 
AVEFage WEIGKT nics icsssodarcadjuacunseceasned wesc oveasaneesentevweauweneeeas 2.86 oz. (81 grams) 
NM OMUIMG sain ctis tic taiGauorarvesneahoeht 1.35 cubic inches (22 cubic centimeters) 
CONS csencisearaecatoni ve dutelahaiteasecssosacauieianstaamaaronses Six ( ANSI ‘“M40”) in series 


For service information see reverse side of this sheet 


“EVEREADY” NO. E136 


Estimated Average Hours Service at 70° F (21.1°C) 


STARTING 


DRAINS LOAD _ CUTOFF VOLTAGE _ 

SCHEDULE (milliamperes) (ohms) 5.4V 6.0V 6.6V 
24 hours/day 23 360 55.5 53.8 49 
28 300 48.1 46.2 35.5 

33 252 39.5 37.5 28 

39 216 38 34.8 27.7 


SCHEDULE: 
24 hours/day 


STARTING 
DRAIN LOAD 
(milliamperes) (ohms) 


VOLTAGE 


HOURS OF SERVICE AT 70°F (21.1°C) 
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8.1 
“EVEREADY” NO. E136N BATTERY VOLTS 
Type: Mercuric Oxide 
Suggested Current Range: 0-100 milliamperes 


3.895 


VOITAGE Vd OS eecesess5ick sues sus cervestaaretawainnncusveaseceiuieeskouescesesdecenssawsoncsate —,+ 8.1 

Service Capacity (to 5.4 volts) .........ccccsecsseecesceeeees 1000 milliampere-hours 
(Rated capacity at 20 milliamperes) 

MOGUINNVS 1S at cusiwe ccwesteass cans veausesvannsmderausorcaauaiudeias ds duadevvasetagudanecs Flat Contacts 

Average Weight ..........sccccscsscccssesscccccscescssencarsccssscuserccucs 2.86 oz. (81 grams) 

WOME <..ccswexcckaceterecssinins cet inoonds 1.35 cubic inches (22 cubic centimeters) 

BLS rice cascaact sceasuenaeaees secon cate dak solu tisaseenuasoasmuactes Six ( ANSI ““M40") in series 


For service information see reverse side of this sheet 
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“EVEREADY” NO. E136N 
Estimated Average Hours Service at 70° F (21.1°C) 


STARTING 
DRAINS LOAD _CUTOFF VOLTAGE _ 
SCHEDULE (milliamperes) — (ohms) 5.4V 6.0V 6.6V 
24 hours/day 22.5 360 52.6 51.8 42 
27 300 44.1 43.8 34 
32 252 35.1 34.6 29 
37.5 216 31.7 30 18 


SCHEDULE: 
24 hours/day 


STARTING 
DRAIN LOAD 


(milliamperes) (ohms) 


VOLTAGE 


HOURS OF SERVICE AT 70°F (21.1°C) 
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9.8 
EVEREADY” NO. E177 BATTERY ee 


Type: Mercuric Oxide 
Suggested Current Range: 0-10 milliamperes 


ae 
as 
Lae 


129/32 


TERMINALS - 
MINIATURE SNAP TYPE 
ANSI TYPE XVT 


METAL JSACKET 


_SPECIFICATIONS 
N@iMGGC TADS) SccssacserednsatsceaceusocavasveeutesaGsavewsacceacnaeverdesueeis waseuksocaek —,+9.8 
Average Service capacity (to 6.3 volts) .......sssscceeeeees 215 milliampere-hours 
(Rated capacity at 2.05 milliamperes) 
TORING Sroee.icee sissies oceiuns tetusceabhaaeteadetuuaccsetauesaves tatseeseueweucus Miniature Snap 
PVO rage Wei \o4 sci sicsacsucessnaiweacessewatscatsiueoeaswoast cosa cates 0.85 oz. (24 grams) 
VOM MGs essitwnsdetianeaicesdecnussucvnsvssiwese 0.359 cubic inch (5.9 cubic centimeters) 
CONS eosibicrisituadeedeeiesctedesdaineeesaticec Seven No 4-45212 ( ANSI M15) in series 
JACK Pao. casavranaueneistecudetencaueeeees Metal (See cautionary statement on page 2) 


For service information see reverse side of this sheet 


“EVEREADY” NO. E177 


Estimated Average Hours Service at 70°F (21.1°C) 


SCHEDULE 
2 hours/day 
4 hours/day 
2 hours/day 
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STARTING 
DRAINS 


(milliamperes) 


5.4 
9.8 
17.5 


LOAD 
(ohms) 


1800 
1000 
560 


CUTOFF VOLTAGE 
4.2V 5.4V 6.6V 


44 43 42 
25 23 21 
13 12 10.5 


12.6 
“EVEREADY” NO. E289 BATTERY wOLLe 


Type: Mercuric Oxide 
Suggested Current Range: 0-50 milliamperes 


= FLANGE (APPROX, 


Positive End 


—etes | witieters 
54 


NE€Gative END 


xc 


Metal Jacket 


SPECIFICATIONS 
VONAGE TADS” sugsccucsctuasentwaweléshailavcscacuecaccades Adetsiesattote diet aeatetstiees —,+ 12.6 
Average Service Capacity (to 8.1 volts) ................00.. 750 milliampere-hours 
(Rated capacity at 15 milliamperes) 
GRIMS: oetete cee caeechs ace th vices esate aaa ue eet cet ntuavewaeccwenne Snap 
PAVEV AGE WOIQI TE. sitiniesc oe etes sseues a tasieest iia ee ensatanosvecaess 3.6 0z. (102 grams) 
VOIUM EC. j.ciacesevecestieeetenctatiesdents 2.18 cubic inches (35.7 cubic centimeters) 
NU Se tetera oa ectescaid nen aac eateecentenan em harssualeseeeseaeaecaeat ute Nine in series 


For service information see reverse side of this sheet ee 
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“EVEREADY” NO. E289 
Estimated Average Hours Service at 70°F (21.1°C) 


SCHEDULE 
24 hours/day 
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STARTING 
DRAINS LOAD _CUTOFF VOLTAGE _ 
(milliamperes) (ohms) 0.9V. 1.0V. 1.1V 
17.5 720 51.5 47.5 41.5 
28 450 29 25.5 20.2 
40 315 19 17 12.5 
56 225 12 9.5 4.6 


SCHEDULE: 
24 hours/day 


STARTING 
DRAIN LOAD 


(milliamperes) (ohms) 


HOURS OF SERVICE AT 70°F (21.1°C) 


Ca) 
> 
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SILVER OXIDE BATTERIES 


The silver oxide-alkaline-zinc (AggO-KOH-Zn) primary battery is a major con- 
tribution to miniature power sources. It is the result of a research and develop- 
ment program of many years. 

“‘Eveready”’ silver oxide batteries provide a higher voltage than mercuric 
oxide batteries. They offer a flat voltage characteristic. Silver oxide batteries 
have good low temperature characteristics. Their impedance is low and uniform. 

The silver oxide battery operates at 1.5V while mercury batteries operate at 
about 1.3V. Present types are available in 1.5V cells in capacities of 35 to 210 mAh. 
A 6 volt battery rated at 190 milliampere-hours is also obtainable. Maximum 
current output ranges up to 100 mA. 

The silver oxide battery consists of a depolarizing silver oxide cathode, a 
zinc anode of high surface area and a highly alkaline electrolyte. The electrolyte 
is potassium hydroxide in hearing aid batteries. This is used to obtain maximum 
power density at hearing aid current drains. The electrolyte in watch batteries 
may be either sodium hydroxide or potassium hydroxide. Mixtures of silver 
oxide and manganese dioxide may be tailored to provide a flat discharge curve 
or increased service hours: 

Silver oxide batteries are well suited, for example, for use in hearing aids, 
instruments, photoelectric exposure devices, electronic watches and as reference 
voltage sources. 

A cutaway of a silver oxide cell is shown in Figure 47. 


ANODE CAP 
GASKET 


SEPARATOR 
CATHODE 
ANODE 


CELL CAN 


FIGURE 47 
CUTAWAY VIEW-SILVER OXIDE CELL 
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The manner in which the cell is designed results in high volumetric efficiency. 
An effective radial seal is a unique feature of the construction. This patented 
radial seal, developed in the late 1950's, results in cells which are excellent in 
protection against the incidence of salting. Briefly, the radial sealing system 
incorporates the use of a nylon gasket and a top which is a gold-plated bi-clad, 
stainless steel anode cup which serves as the negative terminal. The cathode cup 
is usually a nickel plated steel can which serves as the positive terminal. 

The radial seal is formed during the final stages of cell manufacturing. The 
cell can is subjected to an operation that actually reduces the diameter of the 
can. This process tightly squeezes the nylon gasket against the bi-clad stainless 
steel top, creating the initial radial seal. 

The above operation Is possible because a stainless steel anode top can with- 
stand the extreme pressure during the diameter reducing operation. Secondly, 
the selection of nylon is important because nylon, after being squeezed, tries to 
regain its original position. 

Once the can diameter is reduced, a secondary seal is effected by crimping 
the edge of the can over the gasket. Again the use of a nylon gasket is 
significant since nylon will continue to exert pressure as a result of the second 
sealing operation. 

The radial seal technique is highly effective in providing excellent protection 
against the incidence of salting, and is found on those silver oxide and mercuric 
oxide batteries that we produce. 

The open circuit voltage of the silver oxide cell is 1.6 volts. The operating 
voltage at typical current drains is 1.5 volts, compared to 1.3 volts for 
mercuric oxide cells. 

The impedance of silver oxide batteries for hearing aid use is low and con- 
sistent. It does not rise appreciably until after the voltage of the battery has 
fallen below a useful operating level. 

Silver oxide cells have excellent service maintenance [generally 90% after 
one year of storage at 70° F (21.1° C)]. 

Because of the relatively large surface area of the anode, ‘‘Eveready”’ silver 
oxide cells exhibit good low temperature performance characteristics. 
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TABLE X 


aattey | suapested | Service | Service 
Numbers Current Capacity Capacity 
Increasing Sas ites 
Ampere-Hour| _(Milli- ampere- at (Milli- 
1.5 VOLT BATTERIES 


6 VOLT BATTERY 


2.5 
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TABLE Y 
“EVEREADY” SILVER “EVEREADY” SILVER OXIDE BATTERIES BATTERIES 


Battery Number a Approximate 
Numbers | Size of SM Volume 
(in Order a of Battery 


of 


i ie Voltage 
Increasing 
mpere- 


vast | Is 
cubic Taps 
A cubic | centi- 
inches meters 


Capacity) 


Hour 
1.5 VOLT BATTERIES 


7-31141 Flat 


Contacts 


Flat 
Contacts 


Flat 
Contacts 


Flat 
Contacts 


Flat 
Contacts 


Flat 
Contacts 


Flat 
Contacts 


Flat 
Contacts 


Flat 
Contacts 


Flat 
Contacts 


Flat 
Contacts 


Flat 
.Contacts 


Flat 
Contacts 


Flat 
Contacts 


Flat 
Contacts 


Flat 
Contacts 


Watches 


6-31141| Transistor 


Applications 


6-31141] Hearing Aids 


6-31142| Watches 


7-31201 


Watches 


6-31201]} Transistor 


Applications 


6-31201| Hearing Aids 


6-31202 


Watches 


7-45161| Watches 


6-45161] Microminiature 


Lamps 
Hearing Aids 


6-45161 


6-45163] Watches 


7-45215] Watches 


6-45201| Transistor 


Applications 


6-45201] Hearing Aids 


6-45202| Watches 


Watches 


6 VOLT BATTERY 
6-45201) Electronic 14.2 | Flat 0.171| 2.8 |—,+6 
Shutter and Contacts 
Light Meter 


NOTE: To provide the best contact to the terminals of Silver Oxide batteries, 
it is recommended that the device contacts be made of a spring ma- 
terial such as phosphor bronze or beryllium copper which will main- 
tain a contact force of at least fifty grams for an extended period of 
time. The contacts should be plated with about 0.0002” nickel 
(continuous) followed by a minimum of 0.00002” gold. The reli- 
ability of the contact can be further increased by subdividing the main 
contact member into two, three or more individual points or prongs 
such as the tines of a fork. 
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1.5 
“EVEREADY” NO. 384 CELL ee 


Type: Silver Oxide 
IEC Designation: SR41 
Suggested Current Range: O—60 microamperes 


O10 "MAX. 
EDGE OF GASKET OR EDGE OF 
CRIMP ; WHICHEVER 1S HIGHER.) DEFLECTION 
FROM A FLAT 


SPECIFICATIONS 
AY 0. hi: [8 [280 | @ nena no ED Bo Se OR TE De Re a —,+1.5 
Average Service Capacity (to 1.3 volts) ..........ccccsseceeees 35 milliampere-hours 
(Rated capacity at 15000 ohm load) 
WOT UVa Sisina Peyhtis stat hate oarlen tuateeclnarmehamaetiauneasaeaiatawatieest iam tmasess Flat Contacts 
Average Weight ............ccccssecscssesscssseseccescscacacecsesccacserees 0.02 oz. (0.57 gram) 
Volume (by displacement)............ 0.008 cubic inch (0.13 cubic centimeter) 
Cell) cesandee cect teeter c eta taaae aa na gaye eat tt One No. 7-31141 


For service information see reverse side of this sheet Rae 
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“EVEREADY” NO. 384 


Estimated Average Service at 95° F (35°C) 


STARTING 
DRAIN LOAD CUTOFF VOLTAGE 
SCHEDULE (microamperes) (ohms) 0.9V 1.3V 
24 hours/day 104 15,000 370 360 
hours hours 
3.1 500,000 15 
months 
(estimated) 


SCHEDULE: 24 hours/day 
STARTING 


DRAIN LOAD 
(microamperes) (ohms) 


Voltage Discharge Curves 
[at 95° F (35°C)] 


CLOSED CIRCUIT VOLTAGE 


HOURS OF SERVICE 


Impedance 
Approximate open circuit impedance at 1000 Hz: 65 ohms average. 
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1.5 
“EVEREADY” S312 CELL iste 


Type: Silver Oxide 

ANSI Designation: $4 

IEC Designation: SR41 

Suggested Current Range: 0-5 milliamperes 


| _Inches | Millimeters | 
| 060 | 1.52 


,O0/ “‘MIMMUM 
(APPLIES TO TOP 
LOGE OF GASKET 
OR TOP EOGE OF 
CRIMP WHICHEVER 
1S HIGHER.) 


.0O/0" MAX. 
PERMISS/BLE 
DEFLECTION 


FROM A FLAT 


SPECIFICATIONS 
WOMAGG: TADS. cc Sseriuaet ecard ucaeleclachancn ese tena anae teas as budmuareeninemetae —-,+1.5 
Average Service Capacity (to 0.9 volt) oo... eee 38 milliampere-hours 
(Rated capacity at 1 milliampere) 
GNI ANS aicncaiy a cseds culate tupiaveaetatsteagaena. Casaie ec uidestene cated ees Flat Contacts 
AVERAGE Weight osc oletesccaesdh sisceitannsacekeseisedecesuehe eaten 0.02 oz. (0.57 gram) 
Volume (by displacement) ............. 0.01 cubic inch (0.16 cubic centimeter) 
6.1 | IPE oe ee een ve AB TI OE ONE ES One No. 6-31141 ( ANSI S4) 


For service information see reverse side of this sheet. bat 
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“EVEREADY” NO. S312 


7 . (@] 
Estimated Average Hours Service at 7 


VOLTS 


VOLTAGE DISCHARGE CURVES 


Schedule: 16 Hours per Day 
AVERAGE DRAINS 


(milliamperes) 


HOURS OF SERVICE 


IMPEDANCE 


The impedance of these cells on open circuit and during useful discharge typi- 
cally varies from 5—18 ohms. This applies over a frequency range of 40—5000 
hertz and at the current drains shown above. 
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1.5 


“EVEREADY” NO. S312E CELL VOLTS 


Type: Silver Oxide 

ANSI Designation: S4 

IEC Designation: SR41 

Suggested Current Range: 0-5 milliamperes 


,O0l "MIMMUM 
(APPLIES TO TOP 
LOGE OF GASKET 
OR TOP EOGE OF 
CRIMP WHICHEVER 
1S HIGHER.) 


Me” eae 


#.0O0S” -.0/0” 


-O/0 "MAX. 
PERMISS/BLE 
DEFLECTION 


FROM A FLAT 


SPECIFICATIONS 
VOlAde WAS isa ciecow tenes Gomera tc cde teenies batesedncoeecidatavoeiaeauenaaeass —,+1.5 
Average Service Capacity (to 0.9 volt) ou... eee 38 milliampere-hours 
(Rated capacity at 1 milliampere) 
NORV VANS sister ceoed Saath nacestns eats tcoan sa caas tat sheet tee ue eenaataeen Flat Contacts 
Average WeIGNT .........c::sceccssescccecsscecesssssesccnccseneccsercescers 0.02 oz. (0.57 gram) 
Volume (by displacement) ............. 0.01 cubic inch (0.16 cubic centimeter) 
Ce SIZ ar iieacsercanacsata ata cessasbadeucensdtsececd seuss One No. 6-31141 ( ANSI S4) 


Me ; : ; 
For service information see reverse side of this sheet. 
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“EVEREADY” NO. S312E 
Estimated Average Hours Service at 70°F (21.1°C) 


VOLTAGE DISCHARGE CURVES 


Schedule: 16 Hours per Day 


AVERAGE DRAINS LOAD 
(milliamperes) (ohms) 
1.0 1500 


1.5 


1.5 


1.3 
” 
_ 
oad 
fe) 
> 

1.1 

0.9 

0.7 

0 10 20 30 40 50 60 
HOURS OF SERVICE 

IMPEDANCE 


The impedance of these cells on open circuit and during useful discharge typi- 
cally varies from 5—18 ohms. This applies over a frequency range of 40—5000 
hertz and at the current drains shown above. 
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1.5 


“EVEREADY” NO. 392 CELL VOLTS 


Type: Silver Oxide 


IEC Designation: $R41 
Suggested Current Range: 0-5 milliamperes 


.00/ “MINIMUM (APPLIES TO 7OP 


.0/0 "MAX. PERMISSIBLE 
EDGE OF GASKET OR EOGE OF 
CRIMP ; WHICHEVER 18 HIGHER.) er ee Oran 


SPECIFICATIONS 
AY £9 12210 [=a =) © [sian re i Sear a UR Oe —, + 1.5 
Average Service Capacity (to 0.9 volt) ................eeeeee 38 milliampere-hours 
(Rated capacity at 15000 ohm load) 
MORNINGS iosxk es aatetist sucha lst eauctcuonadaetnciuaenastas hateatacetnceetowsetuaed Flat Contacts 
Average Weight ...............ccseseccsssccnenccsseeceseren eshte seatoae 0.02 oz. (0.57 gram) 
Volume (by displacement)............... 0.01 cubic inch (0.16 cubic centimeter) 
GOL caccdasnsbmusnintseaaseagmacesaatoentseseanasn se tatuedeaaces teat wameues ian athe One No. 6-31142 


For service information see reverse side of this sheet 
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“EVEREADY” NO. 392 


Preliminary Performance Data at 95° F (35°C) 


Background: 94000 ohms continuous (IC simulated load 16.8 microamperes) 
Pulse Width: 2 seconds 
Pulse Frequency: 100 ohms @ 12/day (LCD backlight simulation) 


1.6 ——— 1 


94,000 ohms 


a oem - 
JPR EEE EEE 
NER eee 
ao EE 
ERNE EEE 

S| - JR 


VOLTAGE 


= 


= 
w 


0 5 40 
"Seu See as 


TYPICAL PULSE 


nav | KI 


2 seconds >| le 


Estimated Service at 95° F (35°C) 


STARTING 
DRAIN LOAD CUTOFF VOLTAGE 
SCHEDULE (microamperes) (ohms) 1.3V 
24hours/day 104 15000 370 hours 
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“EVEREADY” NO. 309 CELL 

Type: Silver Oxide 

ANSI Designation: WS5 

IEC Designation: SR48 

Suggested Current Range: 0-100 microamperes 


| lnches | 
| 005 | 8 
ee ee 
| 020 | St 
| 183 


13 
-20 
: 01 
| 060 | 1.52 
183 


0085 "MIMMUM 
(APPLIES TO TOP 
EOGE OF GASKET 
OR TOP E0GE OF 
CRIMP, WHICHEVER 
1S HIGHER.) 


183" -2!0" 


“= +,000” 


OVO 'MIAX. PERNISS/ BLE 
DEFLECTION FROM 4 -LA4A7. 


SPECIFICATIONS 
VOltaAGe (aS csiextueicts.t adc oir ccenuutanemeaeensinrs Sean unooee auoneaneaneneuus tases = +15 
Average Service Capacity (to 1.3 volts) wo... ceeeeeeeeeee 60 milliampere-hours 
(Rated capacity at 15,000 ohm load) 
TS EINANS ae heros Ss ceacptneteins nua toto titaawian uaa bone te asikanssaes eee cseerezaeeuee Flat Contacts 
Average Weight ..........ccccsssccsecsscccececssenesccusececseeeecusenes 0.04 oz. (1.13 grams) 
Volume (by displacement) .......... 0.013 cubic inch (0.21 cubic centimeter) 
CGT S120 cosas cere seeeeve mabe oils Mianssieindceaaatenevaaveaeeertebtpewasaeonees One No. 7-31201 


For service information see reverse side of this sheet 


1.5 


VOLTS 


CLOSED CIRCUIT VOLTAGE 
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“EVEREADY” NO. 309 


Estimated Average Service at 95°F (35°C) 


STARTING 
DRAIN LOAD CUTOFF VOLTAGE 
SCHEDULE (microamperes) (ohms) 1.3V 
24 hours/day 107 15,000 600 hours 
5.9 270,000 14 months 


Voltage Discharge Curves SCHEDULE: 24 hours/day 
[at 95° F (35 C)] STARTING 


DRAIN LOAD 
(microamperes) (ohms) 


15000 


HOURS OF SERVICE 


IMPEDANCE 
Approximate open circuit impedance at 1000 Hz: 35 ohms average 


1.5 
“EVEREADY” NO. $13 CELL eis 


Type: Silver Oxide 

ANSI Designation: S5 

IEC Designation: SR48 

Suggested Current Range: 0-5 milliamperes 


005 MIMMUM 
(APPLIES TO TOP 
EDGE OF GASKET 
OR TOP E£0GE OF 
CRIMP WHICHEVER 
4S HIGHER.) 


.O/O MAX. 
PERMISS/BLE 
DEFLECTION 
FROM A FLAT. 


SPECIFICATIONS 
VOITAGE Tas isc tartew aunt eeuGlatdulelseotaneinnauastatuas dems eateuseececeaineas —,+1.5 
Average Service Capacity (to 0.9 volt) oo... eee eee 75 milliampere-hours 
(Rated capacity at 1.07 milliamperes) 
WOM NalS: Seances th soso Se sey ce eed oe esate ane eke Flat Contacts 
AVeadge WIG: cccccscs inc sescncsscereuacessexewedeqndetiustareiuemedodex 0.04 oz. (1.13 grams) 
Volume (by displacement)............ 0.011 cubic inch (0.18 cubic centimeter) 
CAM gtd oases tice, Aoi vee ou eau dates udanuoaweiadacatness One No. 6-31201 ( ANSI S5) 


For service information see reverse side of this sheet 
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“EVEREADY” NO. S13 


Estimated Average Hours Service at 70°F (21.1°C) 


VOLTAGE DISCHARGE CURVES 


Schedule: 16 Hours per Day 


STARTING DRAINS 
(milliamperes) 


VOLTAGE 


HOURS OF SERVICE 


IMPEDANCE 


The impedance of these cells on open circuit and during useful discharge typi- 
cally varies from 8-20 ohms. This applies over a frequency range of 40—5000 
hertz and at the current drains shown above. 
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1.5 
“EVEREADY” NO. $13E CELL Petes 


Type: Silver Oxide 

ANSI Designation: $5 

IEC Designation: SR48 

Suggested Current Range: 0-5 milliamperes 


inches | Mitmeters_ 


005 MIMMUM 
(APPLIES TO TOP 
LOGE OF GASKET 
OR TOP E0GE OF 
CRIMP WHICHEVER 
1S HIGHER.) 


.O/O MAX. 

PERMISS/BLE 
DEFLECTION 
FROM A FLAT. 


SPECIFICATIONS 


VOI AGC TADS cr secsiece th iten Saw Patwad Gna viteieutailcneDtecduaueanbaniapavaurmeeieasacseteeneiae —,+1.5 

Average Service Capacity (to 0.9 volt) oo... eeeee 75 milliampere-hours 
(Rated capacity at 1.07 milliamperes) 

TOPIC AlS: higascnasessareadetocticcnpt cate couiss cuclereidabeewac naan aternaaee Flat Contacts 

PVeTaGe WICK iii cesses cece cis Seated alcove te untidtoddente iiesd 0.04 oz. (1.13 grams) 

Volume (by displacement)............ 0.011 cubic inch (0.18 cubic centimeter) 

COM seses lara ica sehielae Aaladte gala reauautucaatensans case alesedes One No. 6-31201 ( ANSI S5) 


For service information see reverse side of this sheet PAGE 
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“EVEREADY” NO. S13E 


Estimated Average Hours Service at 70°F (21.1°C) 


VOLTAGE DISCHARGE CURVES 


Schedule: 16 Hours per Day 
STARTING DRAINS 
(milliamperes) 


uw 1.4 
T) 
< 
om 
awd 
2 12 

1.0 

0 10 20 30 40 50 60 70 80 
HOURS OF SERVICE 

IMPEDANCE 


The impedance of these cells on open circuit and during useful discharge typi- 
cally varies from 8—20 ohms. This applies over a frequency ramge of 40—5000 
hertz and at the current drains shown above. 


1.5 


“EVEREADY” NO. 393 CELL eye 


Type: Silver Oxide 
ANSI Designation: WS5 
Suggested Current Range: 0-5 milliamperes 


005 MIMMUM 
(APPLIES TO TOP 
LOGE OF GASKET 
OR TOP EOGE OF 
CRIMP WHICHEVER 
1S HIGHER.) 


.O/O'MAX. 
PEAMISS/BLE 
DEFLECTION 
FROM A FLAT. 


SPECIFICATIONS 
Voltage Taps ihicseialdaiscieacedoveence enue es ercesd anciacteeceeieivexielacas —,+1.5 
Average Service Capacity (to 0.9 volt) wo. eee 75 milliampere-hours 
(Rated capacity at 15000 ohm load) 

HE GIVI S detect ac ccaec sen diecuiu mua cancaser es causerco ave nneasaeseoaeueeaaaee Flat Contacts 
PAVE AGS VWVGION i 2ci siete Seetdecides feceselc eiaseeteedeaduavauns 0.04 oz. (1.13 grams) 
Volume (by displacement)............. 0.011 cubic inch (0.18 cubic centimeter) 

One No. 6-31202 


Ne cate a cee sa ae cea eee ee al aaa i nn 
For service information see reverse side of this sheet SRGE 
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“EVEREADY” NO. 393 


Preliminary Performance Data at 95°F (35°C) 


Background: 94000 ohms continuous (IC simulated load 16.8 microamperes) 
Pulse Width: 2 seconds 
Pulse Frequency: 100 ohms @ 12/day (LCD backlight simulation) 


1.6 


h 
TTT 0.900. phms |] 


a 

vad SEL 

ge 

~) 

Pert tT et 

a a 
"HEEEE HEE - 
0 10 20 80 


SE sic eer nie 


TYPICAL PULSE 


Estimated Service at 95°F (35°C) 


STARTING 
DRAIN LOAD CUTOFF VOLTAGE 
SCHEDULE (microamperes) (ohms) 1.3V 


24 hours/day 104 15000 725 hours 


1.5 
“EVEREADY” NO. 301 CELL aire 


Type: Silver Oxide 

ANSI Designation: WS10 

IEC Designation: SR43 

Suggested Current Range: 0-100 microamperes 


inches Witmer 
a a ae 


P60 [52 


00S ‘MIMMUM 
(APPLIES TO TOP 
EOGE OF GASKET 
OR TOP E0GE OF 
CRIMP, WHICHEVER 
1S HIGHER.) 


.008" MAX. 
PERMUSS/BLE 
DEFLECTION 
FROM A FLAT 


SPECIFICATIONS 
AY.0) | (0 (180 | 9am ee ee —,+1.5 
Average Service Capacity (to 1.3 volts) ........0..ccccccee 100 milliampere-hours 
(Rated capacity at 15,000 ohm load) 
MINNIS 2 Sah cass ictal sta cute toed ase stctt 8 ors ucts oncgesOhawuseasectudeisens Flat Contacts 
Average Weight ..........cccc ce ccececeseccceseeceeeeees er eee 0.06 oz. (1.7 grams) 
Volume (by displacement) ........... 0.023 cubic inch (0.38 cubic centimeter) 
CON SIZ Gs cesses sii vaidvealasesutuaaaiteiseudeeadacitsan cee vtenceesuccsnseideeied: One No. 7-45161 


For service information see reverse side of this sheet PAGE 
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“EVEREADY” NO. 301 


Estimated Average Service at 95° F (35°C) 


STARTING 
DRAINS LOAD CUTOFF VOLTAGE 
SCHEDULE (microamperes) (ohms) 0.9V 1.3V 
24 hours/day 10.6 150,000 12.5 12 
months months 
(estimated) (estimated) 
107 15,000 1050 1000 


hours hours 


Voltage Discharge Curves SCHEDULE: 24 hours/day 
[at 95° F (35°C)] STARTING 
DRAIN LOAD 


(microamperes) (ohms) 


CLOSED CIRCUIT VOLTAGE 


HOURS OF SERVICE 


IMPEDANCE 


Approximate open circuit impedance at 1000 Hz: 30 ohms average 


PAGE 
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“EVEREADY” NO. S41 CELL 


Type: Silver Oxide 
ANSI Designation: $10 


Suggested Current Range: 0-10 milliamperes 


-00S “MIMMUM 
(APPLIES TO TOP 
EDGE OF GASKET 
OR TOP E0GE OF 
CRIMP WHICHEVER 
4S HIGHER.) 


.007” MAXIMUM 
PERMISS/BLE 
DEFLECTION 
FROM A FLAT. 


SPECIFICATIONS 
MOITAGE: VAS: ascot sa nactevir sia tasictsaahie tuccaeu ted odtac eiactaeateareaveeabindontenceaedess —,+1.5 
Average Service Capacity (to 0.9 volt)............. eee eeeeee 120 milliampere-hours 
(Rated capacity at 1.6 milliamperes) 
POI AIS cscs sins eisakiss ccs sesvacntdovaaseheeecabwases ac ee naan ae cacetes Flat Contacts 
Average Weight .............cccccccceccsscesceacesccescssceseveceecescerees 0.06 oz. (1.7 grams) 
Volume (by displacement).............. 0.02 cubic inch (0.33 cubic centimeter) 
Cel cise rates a eiteiades iehcieiteneeisdeeusbotave: One No. 6-45161 ( ANSI $10) 


For service information see reverse side of this sheet 


1.5 


VOLTS 


“EVEREADY” NO. S41 
Estimated Average Hours Service at 70°F (21.1°C) 


VOLTAGE DISCHARGE CURVES 


Schedule: 16 Hours per Da 


STARTING DRAINS LOAD 
(milliamperes) (ohms) 


1.6 


1.6 .— 


VOLTAGE 
~ 


.0 
0 10 20 30 40 50 60 70 I 90 100 110 120 130 
HOURS OF SERVICE 


IMPEDANCE 

The impedance of these cells on open circuit and during useful discharge ty pi- 
cally varies from 3—12 ohms. This applies over a frequency range of 40—5000 
hertz and at the current drains shown above. 


Service vs. Temperature 


For Following Conditions: 
Starting Drain: 1.6 milliamperes 
Load: 1000 ohms 
Discharge Schedule: 16 hours/day 
Cutoff: 1.3 volts 


TEMPERATURE % of 70° 1° ervice Vs. Temperature 
70° F (21.1°C) 100% 
32° F (0°C) 75% 
O°F (—17.8°C) 35% 
—20° F (—28.9°C) T% 


PAGE 
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“EVEREADY” NO. S41E CELL 


Type: Silver Oxide 
ANSI Designation: $10 
Suggested Current Range: 0-10 milliamperes 


,005 MIMMUM 
(APPLIES TO TOP 
EOGE OF GASKET 
OR TOP EOGE OF 
CRIMP WHICHEVER 
1S HIGHER. ) 


.0OO07 MAXIMUM 
PERMISS/BLE 
DEFLECTION 
FROM A FLAT. 


SPECIFICATIONS 
VOlAGE: [aS 5 pac tesccetces eae eaceucinceattas do atta dee deena ed tawdatsea wcenaaedousauldusiageaues —,+1.5 
Average Service Capacity (to 0.9 volt) ........ eee 120 milliampere-hours 
(Rated capacity at 1.6 milliamperes) 
ROT TIVE S scented saat x tea act esidvaanbnd saute Giouat densiss eemaneedisa ttenauesndeenasanee Flat Contacts 
Average: W C1g ts. c.ciscncssarvai eosctece sas aierannannesevodaeenetuans 0.06 oz. (1.7 grams) 
Volume (by displacement).............. 0.02 cubic inch (0.33 cubic centimeter) 
CONT. 22st tiv eeassha asec tacdndasedintagusnaveecameausieenn: One No. 6-45161 ( ANSI S10) 


For service information see reverse side of this sheet 


1.5 


VOLTS 


“EVEREADY” NO. S41E 
Estimated Average Hours Service at 70°F (21.1°C) 


VOLTAGE DISCHARGE CURVES 


Schedule: 16 Hours per Da 


STARTING DRAINS LOAD 
(milliamperes) (ohms) 
1.6 pe 
2.56 
“CEE 
SST ee 
I 
BEERS RCCEEE 
> 1.2 


REL. ELC Ree 


©0410 20 30 40 50 60 70 80 90 100 110 120 130 
HOURS OF SERVICE 


IMPEDANCE 


The impedance of these cells on open circuit and during useful discharge typi- 
cally varies from 3—12 ohms. This applies over a frequency range of 40—5000 
hertz and at the current drains shown above. 


Service vs. Temperature 
For Following Conditions: 


Starting Drain: 1.6 milliamperes 
Load: 1000 ohms 
Discharge Schedule: 16 hours/day 
Cutoff: 1.3 volts 


TEMPERATURE % of 70° 1.1° Service Vs. Temperature 
70°F (21.1°C) 100% 
2°F (0°C) 75% 
0°F (—17.8°C) 35% 
—20° F (—28.9°C) 1% 


PAGE 
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1.5 
“EVEREADY” NO. 386 CELL veins 


Type: Silver Oxide 

ANSI Designation: WS10 

IEC Designation: SR43 

Suggested Current Range: 0-10 milliamperes 


of 
-O0S5 MIMNMUM 
(APPLIES TO TOP 
EOGE OF GASKET 
OR TOP EDGE OF 
CRIMP WHICHEVER 
4S HIGHER.) 


.007 MAXIMUM 
PERMISS/BLE 
DEFLECTION 
FROM A FLAT. 


SPECIFICATIONS 
WGITAGG: GS 1205s inecsctcze tic ees ea Gaal cnadsouualer eon ae samen stanaanuseaea. —+1.5 
Average Service Capacity (to 0.9 volt) ...........ceeceeeeeees 120 milliampere-hours 
(Rated capacity at 6500 ohm load) 
PiCGMUN GS ic-si erties esandosca wanes tpuiwmladsttuavesdaetdveeicaoeuhecdcusaweca uments Flat Contacts 
Average Weight ..........c-scsssceccssssccscscscccccescerencsaseecseansecons 0.06 oz. (1.7 grams) 
Volume (by displacement) ............. 0.02 cubic inch (0.33 cubic centimeter) 
CO 5 sara! cat nes cutsn eh aeatdeaduethetysaedelanladatlo edevttaceies sameeeteatiaalt One No. 6-45163 
For service information see reverse side of this sheet SAGE 
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“EVEREADY” NO. 386 


Preliminary Performance Data at 95°F (35°C 


Background: 94000 ohms continuous (IC simulated load 16.8 microamperes) 
Pulse Width: 2 seconds 
Pulse Frequency: 100 ohms @ 12/day (LCD backlight simulation) 

30 ohms @ 24/day (LED simulation) 


94,000 ohms 


VOLTAGE 


0 20 40 60 80 100 120 140 
SERVICE CAPACITY (mAh) 


TYPICAL PULSE (30 OHM LOAD) 


ed Service at 95° F (35°C 


STARTING 
DRAIN LOAD CUTOFF VOLTAGE 
SCHEDULE (microamperes) (ohms) 1.3V 


24 hours/day 240 6500 510 hours 


160 


‘ 1.5 
“EVEREADY” NO. 303 CELL volte 


(Formerly No. EPX77) 
Type: Silver Oxide 


ANSI Designation: WS16 Note: Replaces dimensionally 
IEC Designation: SR47 and electrically discontinued 
Suggested Current Range: 0-240 microamperes Type No. EPX77 


005 MIMMUM 
(APPLIES TO TOP 
EDGE OF GASKET 
OR TOP E0GE OF 
CRIMP WHICHEVER 
48 HIGHER.) 


.008"'MAX. 
PERMYSS/B82LE 
DEFLECTION 
FROM A FLAT. 


SPECIFICATIONS 
Voltage Taps .......cccccccessssceesseeeeess ee ee eee! —,+1.5 
Average Service Capacity (to 1.3 volts) ............... 165 milliampere-hours 
(Rated capacity at 6,500 ohm load) 
TOU IMUUINANS cs scchiceccscstanensson sn tababaceyastutendeeraeees tosucnuresnerevcnneaa dented Flat Contacts 
Average Weight .............ccccccsecseccncccsccecccuscecseeccessseeeres 0.09 oz. (2.55 grams) 
Volume (by displacement) ........... 0.031 cubic inch (0.51 cubic centimeter) 
CON Si 2G csp a tecssdncmco accra haunted tooeautteusahantaregoumationeiseeene eee One No. 7-45215 


For service information see reverse side of this sheet a 
AGE 
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“EVEREADY” NO. 303 (formerly No. EPX77) 


Estimated Average Service at 95° F (35°C) 


STARTING 
DRAINS LOAD CUTOFF VOLTAGE _ 
SCHEDULE (microamperes) (ohms) 0.9V 1.3V 
24 hours/day 17 94 000 13 12.8 
months months 
246 6,500 700 685 
hours hours 


SCHEDULE: 24 hours/day 
STARTING 
DRAIN LOAD 


(microamperes) (ohms) 


Voltage Discharge Curves 
[at 95° F (35°C)] 


CLOSED CIRCUIT VOLTAGE 


Service vs. Temperature 


For Following Conditions: 
Starting Drain: 205 microamperes 
Load: 7800 ohms 
Discharge Schedule: 24 hours/day 
Cutoff: 1.3 voits 


TEMPERATURE % of 95° F Service Vs Temperature 


113°F 94% 
95°F 100% 
70° F 95% 
32°F 60% 
IMPEDANCE 


Approximate open circuit impedance at 1000 Hz: 27 ohms average 


PAGE 
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1.5 
“EVEREADY” NO. S76 CELL waite 


Type: Silver Oxide 
ANSI Designation: $15 
Suggested Current Range: 0-10 milliamperes 


005 ‘MIMMUM 
(APPLIES TO TOP 
EDGE OF GASKET 
OR TOP E0GE OF 
CRIMP WHICHEVER 
4S HIGHER.) 


PERMISS/BLE DEFLEC- 
TION FROAZ A FLAT. 


_SPECIFICATIONS | 
VOltage® TADS S55 cnccsen secu cssecsskalanoolanenaannestaceasaichenaencona uneantemee eens —,+1.5 
Average Service Capacity (to 0.9 volt) ...................08 190 milliampere-hours 
(Rated capacity at 2.56 milliamperes) 
MCCANN GS resent naedetantedocestadtes’kaapchoeseieinaaaoiais tebietoeeaee eae Flat Contacts 
Average WelOhAt gacisnculdscanceectcasiedel Ml eGaideticvalwateset 0.08 oz. (2.3 grams) 
Volume (by displacement) ........... 0.029 cubic inch (0.48 cubic centimeter) 
Ol. satctaesctanosaabosttaaene ate aenese aca eaesaa ate ane One No. 6-45201 ( ANSI S15) 


For service information see reverse side of this sheet 


“EVEREADY” NO. $76 


Estimated Average Hours Service at 70°F (21.1°C) 


VOLTAGE DISCHARGE CURVES 


Schedule: 16 Hours per Da 
STARTING DRAINS 


(milliamperes) 


VOLTAGE 


HOURS OF SERVICE 


IMPEDANCE 


The impedance of these cells on open circuit and during useful discharge typi- 
cally varies from 3—12 ohms. This applies over a frequency range of 40—5000 
hertz and at the current drains shown above. 


Service vs. Temperature 
For Following Conditions: 
Starting Drain: 2.5 milliamperes 
Load: 625 ohms 
Discharge Schedule: 16 hours/day 
Cutoff: 1.3 volts 


TEMPERATURE % of 70°F (21.1°C) Service Vs. Temperature 
70°F (21.1°C) 100% 
32°F (0°C) 70% 
O°F (—17.8°C) 25% 
—20° F (—28.9°C) 5% 


PAGE 
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1.5 
“EVEREADY” NO. S76E CELL wales 


Type: Silver Oxide 
ANSI Designation: $15 
Suggested Current Range: 0-10 milliamperes 


005 "MIMMUM 
(APPLIES TO TOP 
E0OGE OF GASKET 
OR TOP EOGE OF 
CRIMP. WHICHEVER 
1S HIGHER.) 


+.000 " 
—-020 


.007 "MAXIMUM 
PERMISS/BLE DEFLEC- 
TION FROM 4 FLAT. 


SPECIFICATIONS 
VOIEAGC TADS: tec a ei ser as at St Sore aed eatin sale —,+1.5 
Average Service Capacity (to 0.9 volt) ..............cc.eeeee 190 milliampere-hours 
(Rated capacity at 2.56 milliamperes) 
PUIG S sa eicasiors de casnetccostacn lan tas nanan maatbandraeeaceeaeewntuncwene sat Flat Contacts 
Average Weight .........cccccssecsseccscccssccssccsccceccuceecesceusceseces 0.08 oz. (2.3 grams) 
Volume (by displacement) ........... 0.029 cubic inch (0.48 cubic centimeter) 
COM catasenieetetea he ecteen ceed sta eee eee One No. 6-45201 ( ANSI S15) 


For service information see reverse side of this sheet 
PAGE 
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“EVEREADY” NO. S76E 
Estimated Average Hours Service at 70°F (21 .1°C) 


VOLTAGE 


VOLTAGE DISCHARGE CURVES 


Schedule: 16 Hours per Da 
STARTING DRAINS 


(milliamperes) 


HOURS OF SERVICE 


IMPEDANCE 


The impedance of these cells on open circuit and during useful discharge typi- 
cally varies from 3—12 ohms. This applies over a frequency range of 40—5000 
hertz and at the current drains shown above. 


Service vs. Temperature 


792 


For Following Conditions: 
Starting Drain: 2.5 milliamperes 
Load: 625 ohms 
Discharge Schedule: 16 hours/day 
Cutoff: 1.3 volts 


TEMPERATURE % of 70°F (21.1°C) Service Vs. Temperature 


70°F (21.1°C) 100% 
32°F (0°C) 70% 
0° F (—17.8°C) 25% 
—20° F (—28.9° Cc) 5% 


1.5 
EVEREADY” NO. 357 CELL aie 


Type: Silver Oxide 


IEC Designation: SR44 
Suggested Current Range: 0-10 milliamperes 


FSS 


+.000 
—.O/O" 


005 MIMMUM 
(APPLIES TO TOP 
EDGE OF GASKET 
OR TOP E0GE OF 
CRIMP WHICHEVER 
/S HIGHER.) 


.007 "MAXIMUM 
PERMISS/EBLE DEFLEC- 
TION FROM A FLAT. 


SPECIFICATIONS 
WOMAGO: TANS seco etbey el ca aaah uauavuanaGousteasead ase wad elaselaitone ashes saueesecawelaues —,+1.5 
Average Service Capacity (to 0.9 volt) ................0e008- 190 milliampere-hours 
(Rated capacity at 6500 ohm load) 
ACU SUNV NS 625s classi ne ctscta ins oalattcs aatia ena ne du tunv oases meee a iacmwsonconoctee Flat Contacts 
AVEGrage Weight -zss2cccs.53 scscassavevesdpcacsvabuavecsuseusenaniauseatenes 0.08 oz. (2.3 grams) 
Volume (by displacement)............. 0.029 cubic inch (0.48 cubic centimeter) 
CO ana ees Ah acat ee neentig cian afuee aceon eset ses ecco etme One No. 6-45202 
For service information see reverse side of this sheet ver: 
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“EVEREADY” NO. 357 


Preliminary Performance Data at 95°F (35°C) 


Background: 94000 ohms continuous (IC simulated load 16.8 microamperes) 
Pulse Width: 2 seconds 
Pulse Frequency: 30 ohms @ 24/day (LED simulation) 


1.6 SR aA em SO chal ae | 


a aa ea eS 94.000 
CCCP Eee eee 


BNE tp 


SD a CaS Ce EE Ce CE CaS 


1.5 


VOLTAGE 


100 120 140 160 
perenne! sina TY (mAh) 


TYPICAL PULSE (30 OHM LOAD) 


Estimated Service at 95° F (35°C) 


STARTING 
DRAIN LOAD CUTOFF VOLTAGE 
SCHEDULE (microamperes) (ohms) 1.3V_ 


24 hours/day 240 6500 810 hours 


1.5 
EVEREADY” NO. 355 CELL ce 


Type: Silver Oxide 
Suggested Current Range: 0-10 milliamperes 


= MAX. PERM/SSIBLE 


DEFLECTION FROM A FLAT 


Non-Magnetic Positive Can 


SPECIFICATIONS 
VAC) |: (oan Be | 6 <a eee Bw ec —,+1.5 


Average Service Capacity (to 1.3 volts) ...........00...00s 


(Rated capacity at 6500 ohm load) 
Flat Contacts 


ROTI ANS Socas sais cod ceca dicen tas natn teac ds oataian Ration ectuatancnenesnceands 
Average Weight .00...........cccccccccssseseccceserereneseseeneeseceaneas 0.13 0z. (3.69 grams) 
VOIUIMG sane cacitare tna tuthaseceatsncsanacts 0.055 cubic inch (0.9 cubic centimeter) 


For service information see reverse side of this sheet 
PAGE 
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“EVEREADY” NO. 355 
Estimated Average Service at 95°F (35°C) 


STARTING 
DRAINS LOAD CUTOFF VOLTAGE _ 
SCHEDULE (microamperes) (ohms) 0.9V 1.3V 
24 hours/day 246 6500 915 905 


hours 


This battery was designed for use in continuous low drain — high pulse drain 
on demand. 

This high rate battery with a special formula and construction is ideally 
suited for use in watches with a light emitting diode display. 

Maximum Suggested Pulse Drain: 100 mA 

Shown below is the effect of high-rate pulse currents, such as those required 
by light-emitting diodes, on the battery closed-circuit voltage. 

While a load of 330,000 ohms was continuously applied to the battery, 
additional loads of 19.5 ohms for 1.25 seconds, followed immediately by 28 
ohms for 3 seconds were applied six times per hour for 16 hours every day. 
The curves show minimum battery voltage at the end of the pulses. Recupera- 
tion in battery voltage is illustrated by the typical pulse. 


1.40 TYPICAL PULSE EFFECTS 


1.35 28 ohms 
1.30 
1.25 19.5 ohms 
1.20 
1.15 


CLOSED-CIRCUIT VOLTAGE 
AT END OF PULSE 


0 300 600 900 1200 1500 1800 2100 2400 #2700 
NUMBER OF PULSES 


TYPICAL PULSE 


k 1.55 

= 

ro) | 

a 1.45 

oe 

QO 

a 2 1.35 136 | Ls 

25 pe 
= Seconds oem 3.0 Seconds 
TIME = 

impedance 


Approximate open circuit impedance at 1000 Hz: Less than 4 ohms 
PAGE 
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“EVEREADY” NO. 544 BATTERY Foxe 


Type: Silver Oxide 
Suggested Current Range: 0-10 milliamperes 


JE APPROX. CURL THICKNESS 


Voltage: Ta: fvceicc cost easicneulancdscoseeaierraevansab eee dveteidorensi cee aeaeitees —,+6 
- Average Service Capacity (to 3.6 volts) ..............::e000 190 milliampere-hours 
(Rated capacity at 2.5 milliamperes) , 
TROP VIN ANS: Sietesectscawusvh we siencsiteuatanut datum vcduedsswasateatanstetoaavevsaceceeas Flat Contacts 
PVeraGe: WEIGH: aiseecc sh datenenceliiint tcl eiaveted aude dion: 0.5 oz. (14.2 grams) 
Volume (By displacement) ......... 0.171 cubic inch (2.8 cubic centimeters) 
OTS ascases acoaties ssa saa vee causa voces doen Four No. 6-45201 ( ANSI $15) in series 
DAC K Ob cic cisceniiercossaussiucieeoteecwiese Metal (See cautionary statement on page 4) 


For service information see reverse side of this sheet 


“EVEREADY” NO. 544 


Estimated Average Service at 70° F (21.1°C) 


STARTING 
SCHEDULE (milliamperes) (ohms) 3.6V 
24 hours/day 2.5 2400 60 

hours 

1 second on, 
11 seconds off, 40 150 15300 
8 hours/day, pulses 
5 days/week 
(Simulated 
Camera 
Application) 


PAGE 
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BATTERY CHARGING 


Elementary Battery Charging— 
TREOLY aNnCcPaCliCe svaweraancevalensccspeceetoueeccnzaciaas ste a wieachdvcees aie aaa ae 


Experimental Charger 
COMPONENTS aNd CiCUITS: ccwesadssscusisheadacevudestweedgacsataverwaccuesdetaces cneadeeees 


PAGE 
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ELEMENTARY BATTERY CHARGING—THEORY & PRACTICE 


General Principles of Battery Charging 


Batteries contain potential energy in chemical form and have the ability to 
convert this by electrochemical reactions into electrical energy to produce 
useful work in an external circuit. Certain batteries use electrochemical 
systems which are reversible and can accept electrical energy and transform 
it back into stored chemical energy. These are variously called, secondary, 
storage or rechargeable batteries. 

There are many ways of charging secondary batteries. However, all charging 
circuits use the same basic principles and the amount of control over the 
charging current or voltage determines the circuit complexity. 

The basic requirement for a battery charger is a source of direct current 
having a voltage higher than that of the fully charged battery. The positive 
terminal of the charging source is connected to the positive terminal of the 
battery so that the charging current is forced through the battery in the 
reverse direction. This is illustrated by Figure 48. 


FIGURE 48 — ELEMENTARY CHARGING CIRCUIT 
E = Impressed Voltage 
I = Charging Current 
R; = Internal Battery Resistance 
« = Battery Counter-electromotive Force 


The basic electrical relations provide the following equation from Figure 48. 


E = Ee + IR; (1) 
Therefore the current flowing at any given time is 
I = E —_ E.. (2) 
R. 


| 
To have charge current (I) flowing thru the battery, E must be larger than 
E. as shown by Equation (2). If battery voltage is greater than source voltage, 
no current will flow into the battery to charge it. 


The battery voltage (E.) varies during the charging process. For example, 
nickel-cadmium battery voltage will increase rapidly with time during early part 
of charge but will change less rapidly thereafter as full charge is reached. 
See Figure 49. 


ee a 8 GG a 
I facie ge ae 
oie as ee 
F | [DISCHARGE tT T[ | ed 
3 12> 
=a AE CYLINDRICAL CELL 
er ee ROOM TEMPERATURE 
3 
ond 
wl 4 8 12 16 20 
HOURS 
FIGURE 49 


TYPICAL VOLTAGE OF NICKEL—CADMIUM DURING 
CHARGING AT 10 HOUR RATE 


The alkaline-manganese dioxide rechargeable battery exhibits a different 
voltage character during charge. The voltage change is more gradual and total 
change is greater than that of the nickel cadmium battery. See Figure 50. 


g i g er es ee Cn GC 
: Ree eae: ee eae eee 
Sig | | LA cHarce | | S,, SS aa 
b F A 
ay Bag Pr 
= = 2 “LL IA | feveteio} | | 
pe Ne pee aC Ce ee Ga eT el eee 
D Pe 3g DISCHARGE: 1) if] | ff 
as 

0 2 6 10 14 18 22 0 2 6 10 14 18 22 

HOURS HOURS 
FIGURE 50 


TYPICAL INDIVIDUAL DISCHARGE AND CHARGE CURVES 
FOR ‘EVEREADY’ ALKALINE—MANGANESE DIOXIDE 
RECHARGEABLE CELL. 


The charge circuit design must be based on battery characteristics and usage. 
Important points are: the interna! resistance of the battery (usually a fraction 
of an ohm), the initial and final charge current values, the battery voltage change 
during charge and the charge time desired. In addition, the effect of such 
variables as temperature and source voltage, variations on- battery parameters 
must be considered. Various circuitry may be used to minimize the effect of 
these variables and is discussed in the following sections relating to specific 
battery types. 


Capacity 

Capacity in ampere-hours of nickel-cadmium batteries is the product of the 
discharge current and the time in hours required to discharge a fully charged cell 
or battery to a chosen endpoint. The capacity rating of “‘Eveready” nickel- 
cadmium cells and batteries is based upon output in discharge at the 1 hour rate 
to an endpoint of 1.0V/cell for all cylindrical cells (except CH1.8 and CH2.2) 
and at the 10 hour rate to 1.1V/cell for button cells (and CH1.8 and CH2.2). 


Discharge Rate 

The discharge rate for nickel-cadmium batteries is the constant current in 
amperes which is just sufficient to discharge a fully charged cell or battery 
down to a chosen endpoint voltage (e.g. 1.1V/cell) precisely at the end of a 
specific continuous discharge period of time, e.g. 10 hours. This current is 
then the 10 hour rate for this battery. This current multiplied by 10 is the rated 
ampere-hour capacity. 


Charge Rate 


The charge rate for nickel-cadmium batteries is determined by dividing rated 
battery capacity in ampere-hours by the theoretical time, in hours, required at 
perfect charge efficiency to recharge the battery. Because of less than 100% 
charging efficiency, charge time at this rate should be chosen to replace 140% of 
the energy expected to be discharged from the battery. For example, the 20 
hour rate in amperes is 


rated ampere-hours (e.g. to 1.1V at the 10 hour rate). 
CQUal:: "tO: a ee ee IE IS then 


20 
necessary to charge 28 hours at the 20 hour rate in amperes. 

Use of too low a charge rate or too short a charge time will not recharge 
the battery fully. 

Charge rates in commercial use today range from the 15 minute rate to the 
50 hour rate depending on the battery type employed and the intended use 
pattern of the battery operated device. Each of these applications should be 
discussed with your Union Carbide Application Sales Field Manager to make 
certain that proper safeguards are provided to prevent irreparable damage 
to the battery. 


Charge Methods 


There are three general methods of charging batteries; constant voltage, 
constant current, and taper current. For charging various types of sealed 
batteries, the recommended use of the three general methods is as follows: 

1. Constant Voltage: not recommended for sealed nickel-cadmium batteries 
unless special contre! circuitry is employed. The behavior of the battery 
‘“‘on charge”’ voltage determines the practicality of this method. 

2. Constant Current: recommended for sealed nickel-cadmium batteries, 
and may be used for sealed alkaline-manganese dioxide rechargeable 
batteries only if charge time is controlled by the user. 

3. Taper Current: may be used with any of the battery systems, but also 


requires control by the user. Special taper current charge designs are 
recommended for alkaline-manganese dioxide rechargeable batteries. 


Constant Voltage Charging 


The constant voltage method supplies a fixed voltage to the battery and limits 
the maximum battery ‘‘on charge’’ voltage to the source of supply voltage 
value. The charge current depends on the difference between fixed source voltage 
and varying battery voltage. At the start of charge battery voltage may be low 
and charge currents may be quite high. This can best be illustrated by an example 
using the circuit of Figure 48 and calculating the current using Equation (2). 
Consider a 4 ampere-hour cell having an internal resistance of 0.1 ohm being 
charged from a constant voltage source of 1.47 volts. At the start of charge the 
battery voltage is 1.27 volts and at the end of charge this increases to 1.45 volts. 
At the start of charge the current and charging rate will be 


Current 


,-E-E _ 147-1.27 
R; 0.1 


= 2 amperes 


Charge Rate 


aMPEHE TOUS 22 =D hourisie 
I 2 


and at the end of charge 


[= LAE AD 0.2 ampere Be =- 20 hour rate 
0.1 0.2 


It is apparent from this example that a small change in source voltage E will 
result in a large change in current. Hence source voltage must be precisely 
correct and remain constant. In practice this requires a relatively expensive 
regulated voltage source which does not vary more than about + 1 percent. 
Constant voltage chargers are not recommended for general use because of 
the high cost, circuit complexity and various associated technical problems. 


Constant Current Charging 


Constant current charging ‘is the simplest method. It is accomplished by making 
the charging source voltage much greater than the battery voltage and limiting 
the current flow with a large value of series resistance. The series resistance 
value is large compared to battery resistance, hence controls the charge circuit 
making the effect of battery voltage change less significant to circuit operation. 
This is ilustrated by the circuit of Figure 51. 


FIGURE 51 — CHARGING CIRCUIT WITH CURRENT LIMITING SERIES RESISTOR R, 


Equation (2) now becomes 


| E—E, 
~ RL +R; (3) 
E—E 
R, = © —R; (4) 


If E is made large with respect to E,, the current becomes relatively constant 
with respect to small battery voltage changes. Currents will also change less 
radically with source voltage variation. Assume that a nickel-cadmium 4 ampere- 
hour cell is to be charged at the 10 hour rate of 0.40 ampere from a 10 volt 
source. The value for the series resistor can be calculated from Equation (4) 
for the initial cell voltage of 1.27 volts and an internal resistance of 0.1 ohm. 


R, = 10-127 _ 9.4 = 21.7 ohms 
0.40 
From Equation (3) the current at the end of charge, when battery voltage 
has increased to 1.45 volts, will be 


[= 10 — 1.45 _ 0.39 ampere 
21.7+0.1 
Thus the current will decrease only by 2.5 percent (.40 to .39 ampere ) 
during charge compared to a tenfold decrease for the constant voltage 
charging example. 


Taper Current Charging 


In taper current charging the current is fairly high at the start of charge and 
tapers off to a lower value at the end of charge. With the exception of large 
industrial type automatically programmed chargers, the taper results from the 
battery voltage rise during charge. The degree of taper depends upon the voltage 
character of the battery during charge. 
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With proper circuit design taper current charging can be used with most of 
the common battery systems. This method, as does constant current, requires 
customer control to terminate charge. The degree of taper can be adjusted by 
numerous design methods but current is controlled by the battery voltage rise 
on charge. The taper may be accomplished by transformer design, making the 
transformer secondary voltage or power supply voltage about the same as the 
end of charge voltage of the battery. As battery voltage rises with charge and 
approaches source voltage value, the current is reduced or ‘tapers’. Initial charge 
current must be limited in most cases since battery systems are not capable of 
efficiently accepting charge at extremely high rates. For example, the maximum 
initial current should be limited to about the 4 or 6 hour rate for the alkaline- 
manganese rechargeable battery when using a steep taper type charge circuit. 
The special taper current type circuit recommended for alkaline-manganese 
combines to a degree the features of constant current and constant voltage 
techniques. It must be remembered, however, that current variations result from 
both ac power source changes and battery ‘‘on charge’’ voltage variations. 


Trickle Charging 


Most of the rechargeable battery systems exhibit a self discharge characteristic. 
A cell when left on shelf, or open circuit, for long periods of time will gradually 
lose charge or capacity. In applications involving standby or emergency power it 
is often desirable to maintain a battery at peak charge condition. This is done by 
keeping the battery on a very low charge rate referred to as a trickle charge. In 
general terminology the charge rate may taper to a trickle rate or the circuit may 
be designed for a specific trickle rate to maintain battery at full capacity at all 
times. The trickle rate may vary with the battery system. Trickle charging 
for a nickel-cadmium battery is on the order of the 30-50 hour rate. 


General_ Charging Circuits 


The most common power source for recharging batteries is the 120 volt 60 Hz, 
single phase, alternating current household supply. As the name alternating 
current (ac) implies, the voltage polarity changes from positive to negative during 
each cycle and this causes the direction of current flow to reverse. Current flows 
in one direction half the time and in the opposite direction the other half 
of the time. 

To utilize the common ac power for battery charging requires two 
steps. First the voltage must be stepped down or reduced to proper 
value for any given battery and second the current flow must be limited 
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to one direction, direct current (dc), only. If an alternating current (ac) source 
is connected to a battery, the current will be charging the battery half of the 
time and discharging it during the other half cycle. 

The step down or decrease in ac voltage from the power line is most 
commonly accomplished by the use of a transformer. Limiting the current 
flow to one direction is called rectification, and is accomplished by the use of 
one or more rectifiers, or diodes. The more common circuits are shown in 
Figures 52, 53 and 54. The manner of connecting depends on the desired 
type of rectification. 


T +(-) 


LOW VOLTAGE 
ac 


——— BATTERY 


— (+) 


FIGURE 52 — HALF-WAVE RECTIFIER CIRCUIT USING VOLTAGE STEP-DOWN 
TRANSFORMER AND CURRENT LIMITING RESISTOR 


LOW VOLTAGE 
ac 


120V ~ (+) 
ac + (—) 


LOW VOLTAGE 
ac 


ees (+) -— — — 


FIGURE 53 — FULL-WAVE RECTIFIER CIRCUIT USING VOLTAGE STEP-DOWN 
TRANSFORMER WITH CENTER TAPPED SECONDARY AND CURRENT 
LIMITING RESISTOR 


BATTERY 


FIGURE 54 — FULL-WAVE BRIDGE CIRCUIT USING VOLTAGE STEP-DOWN 
TRANSFORMER AND CURRENT LIMITING RESISTOR 
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The rectification of the ac wave may be either half-wave or full-wave. 
Half-wave uses only one polarity (one half of the ac wave) whereas full-wave 
utilizes both halves or polarities of the ac voltage providing a higher charge 
current. The connection for full-wave rectification may take two forms, full- 
wave center tap or full-wave bridge. The half-wave and full-wave connections 
with current flow and polarities are as indicated in Figures 52, 53 and 54. 
Note that the alternate rectifiers or pairs of rectifiers in the full-wave connections 
are conducting on each half cycle but current flow thru the battery is in only 
one direction. 

The value of the charging current depends on the difference between the 
transformer and battery voltages and the value of the resistance R. The voltage 
and current waveforms for half-wave and full-wave rectification are shown in 
Figures 55 and 56 respectively. The average of the current pulses represents the 
dc current that is charging the battery. Note that full-wave rectification gives 
two charging pulses per cycle instead of one as with half-wave, giving about 
twice the dc current. 


1 CYCLE = 1/60 SEC. 
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FIGURE 55 — VOLTAGE AND CURRENT WAVE FORMS FOR 
HALF-WAVE RECTIFICATION 
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FIGURE 56 — VOLTAGE AND CURRENT WAVE FORMS FOR 
FULL-WAVE RECTIFICATION 
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These transformer type charge circuits are adequate for battery charging. 
Either half or full-wave rectification is satisfactory and no filtering or smoothing 
is necessary. These circuits offer a major advantage of isolation of the ac power 
line from the battery which eliminates electric shock hazards. A transformer 
type circuit is recommended in any application where the battery terminals or 
connections are accessible during charge and human contact is possible. 

The transformer/half-wave rectifier circuit of Figure 52 is commonly used 
for charge currents in the range of 2-500 mA and may be designed for any 
reasonable number of series connected cells. 

Advantages: Low cost, simplicity, minimum of parts and power line isolation. 

Disadvantages: Relatively large size for low charge currents, (below 10 mA). 
Heat dissipation can be a problem at high currents. 

Applications: Recommended wherever easy access to battery compartment 
is possible; toys; small household appliances such as toothbrushes, knives; 
power tools. 

The transformer/full-wave rectifier circuits of Figures 53 and 54 are inter- 
changeable as far as charging characteristics. In most cases a matter of economics 
determines whether the two extra rectifiers of the bridge circuits are used or the 
center tapped transformer of Figure 53. 

Advantages: High efficiency at medium and high currents; power line isolation. 

Disadvantages: Expensive for low currents; large size. 

Applications: Used in applications where the charging current is higher 
than 500 mA. 

Other methods using resistive or reactive voltage dividing networks may be 
used to reduce power line voltages to usable values. The capacitor/full-wave 
bridge circuit of Figure 57, commonly referred to as a reactance charger, is used 
for low charging currents (2-100 mA) where the charger is built into the end 
device along with nonremovable battery. It is essential to isolate all parts of the 
circuit, including battery and battery connections, from human contact to 
prevent electrical shock hazards. 


D 
25 TO 250 OHMS C 4 ~ 
+ 
1MEGOHM ~~ Rj wad NICKEL- 
120 V. are 


R> —— CADMIU 
ac BATTER 


FIGURE 57 — CAPACITOR — FULL-WAVE BRIDGE RECTIFICATION 
(REACTANCE CHARGER) 
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The voltage is divided in proportion to the various circuit elements in series. 
In case of Figure 57 these are R (resistive) capacitor C (reactive) and battery 
which behaves as a combination of resistive and reactive elements. The battery 
impedance (the total effect of resistance and reactive components of the battery) 
is much smaller than the reactance of the capacitor hence most of the voltage 
appears across the capacitor. The current controlling element then is the capaci- 
tor. The current and voltage are out of phase (amplitudes are different at any 
given time) which provides heatless operation. 

A series resistor R; is sometimes used to prevent surge currents from 
exceeding the rectifier ratings when the circuit is first energized. The parallel 
resistor Ro provides a discharge path for the capacitor (C) when the charger is 
disconnected from the ac power receptable. 

Advantages: Inexpensive, simple, nonheat producing, small size and light 
weight. 

Disadvantages: Useful for low charge currents only. Potential shock hazard 
if proper design is not observed. Battery should not be disconnected while 
circuit is energized. 

Applications: Small flashlights, radios, electric shavers, cigarette lighters, etc. 
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EXPERIMENTAL CHARGER COMPONENTS AND CIRCUITS 


It is often necessary to charge batteries for use with proposed device design. 
With overall design not finalized, it is advantageous to have a charger which 
will provide selection of charge rates and voltages to match batteries of different 
capacities and number of cells. Such circuits can be readily constructed using 
standard transformers, diodes and resistors. The commercial type dc power 
supplies may also be used by adding limiting resistance as needed. 


Transformers 


Transformers usually comprise what are referred to as a primary and secondary 
winding. The windings are wound by various techniques around a magnetic 
material called the core. The voltage transformation is accomplished by magnetic 
coupling between windings. The windings or wire of the primary and secondary 
are electrically isolated which provides protection from possible contact with the 
ac powerlines. 

Due to inefficiency and small losses inherent with inductive coupling the 
secondary voltage, when specified as open circuit voltage (OCV) with no load 
connected, may be somewhat different from closed circuit voltage (CCV) when 
load is connected and current is flowing. The difference in the OCV and CCV 
of the transformer secondary voltage depends on design and operating 
point relative to power rating. For practical purposes it is assumed that there is 
little difference in OCV and CCV of the secondary voltage, E,., used for circuit 
parameter estimates in these examples. The end of charge battery voltage will 
vary with different battery systems. For this purpose Ey. can be estimated as 
1.45 volts/cell for nickel-cadmium and 1.75 volts/cell for alkaline-manganese. 
The rms current rating of the transformer secondary should be at least one and 
one half to two times the direct current (dc) charge current value. 

Many power transformers are available as stock items. These may be obtained 
through various catalog listings or from wholesale and retail outlets in many 
sections of the country. Power transformers normally are listed giving primary 
voltage and frequency and the secondary voltage and current ratings. The ratio 
of E,. (transformer secondary voltage) to Eg. (battery ‘‘on charge’ voltage) 
need not be exact, but should be reasonably close to recommended values to 
prevent excessive charge current variations or excessive power dissipation. The 
transformer load regulation (variation of voltage with load current) is not a 
critical factor for most low voltage battery charging applications providing 
other circuit design parameters are met. 

Some fundamental relationships for transformers are given below. The 
secondary voltage relative to the primary voltage varies as the ratio of the “turns” 
of the primary to “‘turns’’ of secondary winding. A turn is defined as one 
complete loop of wire around the core. 

(primary voltage) = Vpri = Nori (turns primary) 
(secondary voltage) Vsec Nsec (turns secondary) 


Secondary current varies inversely as the turns ratio, N. 


Isec = Vpri = Npri = N 
Ipri Vsec Nsec 
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Both windings exhibit a dc resistance which is proportional to the length 
and inversely proportional to the diameter of the wire. The resistance of the 
independent windings interact in the magnetic transformation and the result- 
ant resistance is determined to or “‘referred’’ to the secondary winding since 
the load circuit is connected to the secondary and this resistance affects 
circuit operation. The total resistance may be found from dc resistance 
measurements of the two windings and the turns rationB by 


Rt (transformer resistance) = R (secondary). + R (primary) = 


The actual value of winding resistance also varies with temperature. The 
temperature of the transformer depends on operating point and power ratings. 
The resistance value should be corrected to compensate for relative operating 
point. This correction may vary up to 10% for cold to hot transformer. 

A great advantage can be gained in applications requiring large guantities of 
chargers by having the transformer specially designed for the circuit in lieu of 
using a standard or stock item. In low current applications the limiting resistance 
can be built into the secondary winding and the small silicon diodes (rectifiers) 
connected direct to windings and ‘‘wrapped in” inside the protective covering of 
the windings. This simplifies assembly and provides a complete charging unit 
requiring only ac and de connections. 

The transformer manufacturer may request different parameters for design 
purposes. Basic specs include the voltage and frequency of the alternating 
current power source to primary, the desired open circuit voltage of the 
secondary, secondary load current, and load characteristics whether resistive or 
reactive. It may be advantageous to indicate intended usage patterns. The ratio 
of on time to off time for the charger may dicate the design since core losses etc. 
produce heat which must be dissipated. 


Diodes 


The ac is converted to dc by use of a rectifier, or diode. Diodes act like check 
valves in a water line, permitting flow in one direction but blocking it in the 
other. The circuit symbol used to represent a diode is shown in Figure 58. The 
arrow, or point of triangular symbol, points in the direction that current can 
flow. There are many types of rectifiers and diodes, but normally either selenium 
or silicon rectifiers and silicon or germanium diodes are used in small battery 
chargers. These three types are more or less interchangeable for most charger 
applications with the choice depending on cost, size, etc. 


resancsinaecormeercsees 


FIGURE 58 — CONVENTIONAL DIODE SYMBOL 
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The electrical characteristics of semi-conductor rectifiers or diodes can be 
approximated by an equivalent circuit consisting of an ideal rectifier in series 
with a counter emf and a resistance. This resistance is small in case of germanium 
and silicon type rectifiers and may often be neglected for practical circuit design. 


Vd 
Rd 


J Swe 


+ —— 


FIGURE 59 — EQUIVALENT CIRCUIT FOR A SEMI-CONDUCTOR RECTIFIER. 
Vg REPRESENTS COUNTER EMF DUE TO THRESHOLD VOLTAGE AND 
Rg IS DYNAMIC RESISTANCE 


The diode may be any type providing it can handle the dc charge current and 
has a sufficient peak inverse voltage rating. Peak inverse voltage applied to the 
diode is the peak value of the ac voltage. E,V2, plus the battery voltage Egg. 
Some common diode designations and ratings are given in Table Z for 
ready reference. 


TABLE Z 
DIODE RATINGS 


Max. Current Peak Inverse Voltage 
1N2069 Si Diode 0.75 amperes 200 volts 
1N4720 Si Diode 3 200 
Motorola MDA 970-2 4 100 
Si Bridge (or 
equivalent) 

Resistors 


Common carbon or ceramic resistors are used in battery chargers to control the 
current flow or provide a fixed voltage drop at a given current flow. As men- 
tioned above, it is possible in certain cases to build in the required resistance in 
the secondary winding of the transformer. 

The ohmic value of the resistor is calculated for each individual charging 
circuit and is dependent on the values of the other components in the circuit 
and the desired charger output. To prevent overheating under continuous use 
condition, the power rating of the resistor should be determined using the rms 
current which is approximately 2 times the desired charge current, ly.. 


Charger Circuits 


Constant current charger circuits can be used with most sealed rechargeable 
battery systems, provided charge rates and times are controlled, but in some 
cases may shorten cycle life. The half-wave or full-wave rectification is satis- 
factory and filtering is not normally required. Half-wave circuits are normally 
used for low current requirements and full-wave rectification for higher currents. 


The foilowing sample circuits and design guide lines are given for devising 
chargers for experimental or labortary use. The same basic design may also 
serve for commercial use by eliminating meters and replacing adjustable 
resistors with fixed resistors. 

The circuits shown in Figures 60 and 61 have variable current limiting 
resistors and ammeters for adjusting charge current as desired. The meter must 
be a type having average current response and calibration. Any direct current 
moving coil meter with a suitable current range may be used. The half-wave 
Circuit is suggested for charge currents to 500 mA and the full-wave bridge 
circuit for higher current values. The considerations for circuit component 
determinations follow each circuit diagram. 
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FIGURE 60 — HALF-WAVE CIRCUIT 


The transformer (T) should be selected with an rms secondary voltage (E,.) 
equal to at least twice the end of charge voltage (Eg.) of the battery. The rms 
current rating of the transformer secondary should be at least twice the dc 
charge current value. The diode (D) should be selected with a current rating 
sufficient to handle the dc charge current and a peak inverse voltage rating 
greater than the sum of the peak value of the transformer secondary voltage 
(E,. V 2 ) and the battery voltage (Euc). 

The value of the resistor (R) may be estimated by subtracting the battery 
voltage (Ey.) from the transformer secondary voltage (Es.) and dividing this 
quantity by 2.5 lac. (2.5 times the dc charge current in amperes). The charge 
current is determined by cell capacity and charge time in hours and may vary 
with battery usage. It may be best for contro! purposes to split the resistance R 
into a fixed value resistor in series with a variable one. The fixed resistor will 
prevent unintentional zero setting of variable resistance which could result in 
excessive current values and damage to meter and battery. It should also be 
remembered that the resistance of the ammeter must be considered since it too 
is aseries element. 


FIGURE 61 — FULL-WAVE BRIDGE CIRCUIT 


The transformer (T) for circuit of Figure 61 should be selected with a 
secondary voltage (E,,) equal to about twice the end of charge voltage (Eg,) of 
the battery. The rms current rating of the transformer secondary should be 
about 1.5 times the dc charge current value. The current ratio varies from the 
previous example since Figure 61 uses full-wave rectification versus half-wave 
of Figure 60. 

The bridge rectifier (D) may be either a selenium bridge or one composed of 
germanium or silicon diodes. The important parameters of the components used 
are current and inverse voltage rating which are determined by desired charge 
rate and battery voltage. The peak inverse voltage (PIV) rating required for 
bridge connection is only half that of other connections since two diodes are 
conducting in series at all times. 

The value of the resistor (R) may be estimated by subtracting the battery 
voltage Ey. from the secondary voltage E,. and dividing this quantity by 
1.25 x lye (1.25 times the dc charge current in amperes). Note that the dc 
charge current is multiplied by 1.25 for the full-wave bridge circuit in Figure 61 
and 2.5 for the half-wave circuit in Figure 60. This is due to the different shape 
of the wave forms encountered in these two circuits. 
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EXAMPLE: 

A charge circuit for two CH1.2 nickel cadmium cells is de- 
sired. The ten hour charge rate is to be used which gives a full 
charge in 14 hours. Assume 1.5 volts cell end of charge battery 
voltage. The CH1.2 cell has rated capacity of 1.2 ampere- 
hours. The 10 hour rate is therefore: 1.2 = 0.12 ampere or 
120 milliamperes. 10 


Transformer 


2 Cells X 1.5V = 3 volts battery voltage. An Ez. of 2 Eg. then gives 2 X 3 or 
6 volt rms secondary voltage. (A common filament transformer would meet this 
voltage requirement. For example Stancor P6465, Triad F—14X or equivalent.) 


Diode 


The current rating and peak inverse voltage (PIV) rating are the important 
parameters. Many of the more common diodes have PIV ratings far in excess 
of the peak value of applied voltage in average battery charging applications. 
The common 1N2069 silicon diode (Table X) is adequate for a wide range of 
battery capacities and voltages. 


Series Resistor 


Assuming the secondary voltage of the selected transformer (E;.) to be about 
7.2V (the indicated 6 volt rating being at the rated load current value) and an 
end of charge battery voltage of 3 volts, the difference between these two 
values will be ‘‘dropped”’ across the resistor. The value of R is estimated by 
Ohm’s Law: 


R (ohms) = voltage 
current 


R = (7.2V — 3V)/2.5 (0.12 ampere) 
R = 4.2 = 140hms 
0.3 


The power rating: 

Power (watts) = I7R 

Irms=~2 Igy. = 0.24 ampere 

P = (0.24)? X 14 = 0.0576 X 14=~0.8 watts 


A 1 watt resistor should be adequate but common practice would be to 
overrate to prevent heating and a 2 watt or even 5 watt resistor might be used. 
Should the resistor be split using a variable and a fixed resistance the current 
remains the same through both resistors and the power rating will vary according 
to the individual resistance value. 


BATTERY CROSS REFERENCE 
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NEDA | “Bright 
Voltage| Number] Star’ 


13C 


ve a 
1107SO;} BPX76 


“Burgess” 


50B 
5OBL 


aun! ooMF al nviwa | aMaARu 


EPX77 


MP402 
N88 


Seah | A2H3 | M2] 2.4 | OHA | Pm mao] eanoo 


mnnonlie onl aX 


O} 


Ooo 


ROONN | MOAN 


ADO] OMMON | UTARN|NHON = 


Oo own “eo PAWWN 


NAOAB] O-BN 


thru 10/B150) 


B150T 

B150T Stack 
Series (2/B150T 
thru 10/B150T) 


NNOON | VND 


BAN S23 | aor 


“‘Gulton” 


*‘Eveready”’ 1EC 
Battery No. No. “Mallory” | “RCA” |"“Ray-O-Vac"|’’Varta’’| Military Other 
7108 
G12 
7308 
T42 
T42N BA-1030/U 
50DK 
VS2050 | WM10 BA-30 
5/900D 
5/D 
$76 SRO7 MS76 VS1776 
S76E SRO7 MS76H 7301 
EPX77 SRO7 
(See 303) 
N86 
N88 TR7/8 
E89 
E90 LR1 Mn9100/] VS1073 7245 AM5 
HS90 4R25 M916X BA-200/U 
OBSO DK90 
OB90T 


Mn1500} VS1334 BA-3058 AM3 


Mn2400 | VS1074 AM4 
Mn1400; VS1335 AM2 
Mn1300 | VS1336 AM1 


VS1741 


G13 
GS$14 


BA-3042 


BA-3030/ 
BA-3202U 


BA-3030/ 
BA-3202/U 


<= 
3 


VS$1336 


© 
oO 


D 


VS126 


VS132 KM-2P 


ae 

72] 

te) 

oO 
Z 


444] 4444 | 4444 | 44s 


Zz 
DOD) DVMDDD | VVUVNID | VDVNVDIV 


22 


KM-3P 


Zz 


BA-1098/U 


BW |] WWWWW | WHWWWW | WA 
ON | NOOO | ARWWN | NOWM 

Zz Zz 
BAW! WWHWWOH | WWWWW | WhH-—= Ww 
ON | NOOw | BAWOWN | NOO0M 


mmm) mmmmm | mmmmm | mmmm 
man} aoe | amour | was 
SL 
o 
x 


BA-1090/U 
1500K 


OO 
—_ 
ol 
eo} 


B150 Stack 
Series (2/B150 
thru 10/B150) 


B150T 
B150T Stack 
Series (2/B150T 
thru 10/B150T) 


KM3N 
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“General 


Electric’ “Gulton’”’ 


mmf mmmmm 
eked fk ed od ed od 


201 


30! -0-0nN | -ovan 


B225 

B225 Stack 
Series (2/B225 
thru 10/8225) 
B225T 1.2 
B225T Stack 


“Eveready” NEDA |“Bright 
Battery No. Voltage| Number| Star’ 
Series (2/B225T 


-2 
0920 2U6 

CD4 GB18 

CD4L GB18T 
thru 10/B225T) 
BH225 1.2 
BH225 Stack 
Series (2/BH225 
thru 10/BH225) 
BH225T 1.2 
BH225T Stack 
Series (2/BH225T 
thru 10/BH225T) 
CF225 : 


CF225T 


2258 


225BL 


225BH 


N 
N 
ol 
Ow 
- 
— 


225SC VO.180SC 
225SCL 


=NRON!/™ phd] bd 


333 

(See 523) 
ES40E 
343 


Military Other 


“‘Eveready”’ IEC 
Battery No. No. “Mallory” |““RCA” |‘‘Ray-O-Vac”| “‘Varta’”’ 


KM4N 
KMSM 


Non] OOOIAL 
z2z 


WO6P 
VO6P 


Nmm)] mmmmm 
Oaew | wanronno 
“AINE | OOOOO 


E212E 


OO6P 


B225 Stack 
Series (2/B225 
thru 10/B225) 
B225T 

B225T Stack 
Series (2/B225T 
thru 10/B225T) 


BH225 

BH225 Stack 

Series (2/BH225 

thru 10/BH225) 

BH225T 

BH225T Stack 

Series (2/BH225T 

thru 10/BH225T) 

CF225 

CF225T 

CH225 

CH225T 

226 6F25 M1600 VS300A 

228 VS329 
VS233 


225DKZ 


ROO6 


iC) 


$106 
S206 
306 


N 
00 


439 


7308 


44 44 
ss Ip22= DD 


DD 


7107 


7081 
7086 


333 003P 
(See 523) 

E340E 

343 7089 


BA-802/U 


BA-225/U 
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“Eveready” NEDA | “Bright “General 
Battery No. Voltage | Number| Star’’ |“Burgess’’| Electric’’ 


oul 
N 
a 
Oo 


+= WN == 
XnOR ooulo 


BOWS] | Q2NNYNO | AWN | 2awa2 
CANN | VNNAN |] TONB] Oaawd 
N 
oy 
W 
XAAC)] CCCC 


GB50 500BH 


BH500 Stack 
Series (2/BH500 
thru 10/BH500) 
BH500T 1.2 
BH500T Stack 
Series (2/BH500T 
thru 10/BH500T) 
CF500 1 
CF500T 


GB50T 5OOBHL 


475SC 
475SCL 


b 


AL523/ 
APX21 
APX19 
APX24 


HPX31 
1406A 28SO 


uO 
N 
rm) 

NODAHA [WH PO |AHRAON 
oa Ul 


oO 


“Gulton” 


VO.500SC 


**Eveready”’ 
Battery No. “Mallory”’| “RCA” |‘‘Ray-O-Vac’'| “’Varta’’ | Military Other 


E400 H-B 
E400N 

E401 

E401E 7132 

E401N BA-1425/N 
EP401E 

411 BA-331/U 

412 BA-261/U 

413 305/U 

415 

416 045 
417 

420 

425P BA-232/U 
CF450 


452RS 
H-O 
BA-56 
BA-314/U 130H 
145B 
BA-51 145 
B 


A-59 
BA-223/U 


CF450T 

CH450 

CH450T 

E450 

455 30F 40 
457 

460 PX18 
467 45F40 M200 
477 

479 

482 

484 30R12 

487 

489 PF489 
490 60F40X 

491 PF491 
493 

496 

497 PF 497 
BHS500 


BH500 Stack 
Series (2/BH500 
thru 10/BH500) 
BH500T 

BH5O0T Stack 
Series (2/BH500T 
thru 10/BH500T) 


oO 
“N 


NN 
WN 


BA-805/U 


0160 
BA-291/U 
0340 
500D0KZ 


CF500 

CF500T 

CH500 BB-417 

CH500T 

E502 BA-1058/U 
E502E R502 

504 10F15 220 BA-332/U wW10 
505 VS705 | 221 BA-333/U W15 
509 VvS0O40C| 941 BA-200/U 4F2 
510F 943 

510S VS040S | 942 BA-803/U 4FN 
520 

E520 

522 VS1323 

523 VS1149 7251 

531 VS1337 7252 

532 VS1339 7253 

537 7250 

538 7R31 RPX31 

539 7K67 

544 PX28 RPX28 4G13 
560 VS1560 
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“Eveready” NEDA | “Bright “General 
Battery No. Voltage | Number| Star” |“Burgess’’| Electric” 


Hg-601R 
Hg-625 
g 

BPX640| APX640 

Z46HD 

BPX675 

532 
4F4H 


2FH 
(2FBP) 
155 4F5H 
164 
591 
158 
125 
464 
30-59 
462 
646 
4156 
5540 
5156SC 
03—17S 
58P 
920 
BPX825 
58 7 
59 910 
11M 1 
OM 2 


OOo] | M202 |] Ow a = 


“Gulton’”’ 


““Eveready”’ IEC 
Battery No. No. ““Maliory” |““RCA” |““Ray-O-Vac’'|"‘Varta’ Military Other 


561 VS1561 
563 
564 
565 
E575E RO8 RM575H 7109 
7102 
BA-1006/U 
7002 H-D 
H-N 
HS-N 
H-C 
HS-C 
BA-9 PM-2 
BA-222/U 


BA-15A 


T625/R625 
T625N 
RPX625 


914D 
T675 


BA-804/U 
BA-207/U 


5C5 


y 

bh 
L 
00 
Oo 


BA-230/U 
BA-31 


7201 
AMF 
BA-202/U 
245 UMS 
2D 
15 244 
14 233 
13 232 
3D 
944 AM4F 


~N 
_ 
xo 
00 
N 
(O)) 


PS NIN = 
2-9 
<-) opt olo) 


SUM3 
OO6PS 
SUM2 
SUM1 
BA-249/U 


NN NN 
oc 
N= Oo 
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* 


*“*Eveready”’ 
Battery No. 


2744N 
2745N 
2746N 
2708N 


HS4068 (N64) 


HS4080 


HS4081 


HS4125 


HS4130 


HS4133 


HS4151 
HS4153 


HS4280 (N65) 


E302157 
E302250 


E302351 
E 302358 
E302362 
E302435 
E302462 


E302465 
E302478 
E302497 
E302579 
E302580 


E302642 
E302651 
E302702 
E302904 
E302905 


E302907 
E302908 
E303145 
E303219 
E303236 


E303314 
E303394 
E 303462 
E303496 


poised 


6 

6 

6 

12 

14.4 
4. 


1 


4 


14.4 


14.4 


14.4 


1.2 


MONON | NNPOD 
Na =| Mapp 


HPMPHAH | HSOOHMO!] HUNAN | VNHDOA! ODL 


VIM MAwWOA! Yaw 


NEDA 
Number 


1614M 
1309M 
2200M 
2100M 


“Bright 
Star’’ 


302157 
302250 


302351 
302358 
302362 
302435 
302462 


302465 
302478 
302497 
302579 
302580 


302642 
302651 


302702 
302904 
302905 


302907 
302908 
303145 
303219 
303236 


303314 
303394 
303462 
303496 


“Gulton”’ 


NEDA numbers same as ‘‘Eveready”’ battery number on a different battery. 


* ¥ . * ‘ 7 . 
Corresponding commercial types may have dimensional and constructional 


differences from the Military types shown. 
dimensionally and electrically interchangeable. 


However, they are usually 


““Eveready” 
Battery No. 


270 
H1S4088(N64) 


HS4080 
HS4081 
HS4125 
HS4130 


4$4133 


484151 
4184153 


4S4280 (N65) 


:302157 
7302250 


:>302351 
:302358 
302363 
:302435 
:302462 


:302465 
:302478 
:302497 
.302579 

302580 


302642 
302651 
302702 
302904 
302905 


302907 
302908 
303145 
303219 
303236 


303314 
303394 
303462 
303496 


IEC 
No. ““Mallory’”’ “RCA’”’ 


7 | 


““Ray-O-Vac”’ 


a BA-803/U 


302157 
302250 


302351 


302358 
302362 
302435 
302462 


302465 
302478 
302497 
302579 
302580 


302642 
302651 
302702 
302904 
302905 


302907 
302908 
303145 
303219 
303236 


303314 
303394 


303462 
303496 


ai ee! 


| 2 


Other 


(NLN623AA) 


60084735H01, 


R64 
(NLN6899A) 


60084641H01, 


H6899 
(NLN6900A) 


60D84636H01, 


H6900 
(NLN6761A) 


60D84642H01, 
H6761 


(NLN6682A) 


60D84643H01, 
H6682 


(NLN6965A) 


60C05104A, 
H6965 


(NLN8096A) 


60D82324J01 

H8002 
(NLN6267A) 

60082447G01 
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AMERICAN NATIONAL STANDARD 
SPECIFICATIONS FOR DRY CELLS & BATTERIES 


American National Standard Specifications for Dry Cells and _ Batteries, 
ANSI C18.1 — 1972, is a publication of American National Standards 


Institute, Inc., 1430 Broadway, New York, New York 10018. This standard 
is sponsored by the National Electrical Manufacturers Association and covers 
cell sizes, terminals, standard testing procedures and other useful battery infor- 
mation. It may be ordered from the American National Standards Institute. 
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UNION CARBIDE CORPORATION 
BATTERY PRODUCTS DIVISION 


Atlanta, Ga. 


Cherry Hill, N.J. 


Chicago, Ill. 


Cleveland, Ohio 


Dallas, Texas 


San Francisco, Cal. 


Westwood, N.J. 


SALES OFFICES 
17 Executive Park Drive, N.E. 30329 


1050 King’s Highway 08002 

120 So. Riverside Plaza 60606 
1300 Lakeside Avenue, N.E. 44114 
2710 Stemmons Freeway 75207 
One California 94111 


99 Kinderkamack Road 07675 


404/633-6161 


609/235-6200 


312/454-2000 


216/621-4200 


214/631-0010 


415/765-1000 


201/664-7400 


FOR PROMPT ENGINEERING ASSISTANCE DIRECT INQUIRIES TO: 


Atlanta, Ga. 


Chicago, III 


Cleveland, Ohio 
Long Beach, Cal. 
New York, N.Y. 
San Francisco, Cal. 


Westwood, N.J. 


Form R-2567 


UNION 
CARBIDE 


17 Executive Park Drive, N.E. 30329 
120 So. Riverside Plaza 60606 

1300 Lakeside Avenue, N.E. 44114 
100 Oceangate 90802 

270 Park Ave. 10017 

One California 94111 


99 Kinderkamack Road 07675 


BATTERY PRODUCTS DIVISION 


404/633-6161 


312/454-2000 


216/621-4200 


213/435-3721 


212/551-4377 


415/765-1000 


201/664-7400 


‘‘Eveready,’’ Cat with ‘Nine Lives,’’ ‘‘Mini-Max,’’ ‘‘Hercules,”’ ‘‘Hot Shot,” 
“‘Ignitor,”’ ‘Columbia’ and ‘’Gray Label’ are trade marks of 


UNION CARBIDE CORPORATION 


270 Park Avenue, New York, N.Y. 10017 


In Canada: Union Carbide Canada Limited, Toronto 


Litho in U.S.A. 


SND Ca ee 


